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Prognosis  of  Granulomatous  Colitis  with  Onset 
in  Cliildhood 


BURTON  I.  KORELITZ,  M.D. 


The  division  of  inflammatory  disease  of  the  colon  into  tlu'  sianuloiiiatous 
and  ulcerative  exudative  types  has  been  suggested  by  clinical  factors  and  now 
defined  by  extensive  pathological  study  (1)  and  by  distinguishing  radiological 
features  (2).  Utilizing  these  three  kinds  of  criteria,  25  children  who  had  on- 
set of  granulomatous  colitis  (Crohn's  disease  of  the  colon)  before  age  1& 
were  identified  among  470  cases  with  inflammatory  disease  of  the  colon.  These 
patients  have  been  traced  to  determine  the  extended  clinical  course,  results 
of  surgical  procedures  and  status  at  follow-up,  in  order  to  clarify  the  i)roper 
management. 


The  25  children  were  admitted  to  The  Mount  Sinai  Hospital  at  some  time 
between  1936  and  1964.  These  represent  approximately  15  per  cent  of  all  pa- 
tients in  the  same  age  group  admitted  during  the  same  period  of  time  and 
formerly  grouped  under  the  terminology  ulcerative  colitis.  They  also  represent 
approximately  24  per  cent  of  patients  of  all  ages  with  granulomatous  colitis. 
The  mean  age  at  recognizable  onset  of  the  disease  was  13  with  a  range  of  7 
to  15.  There  were  16  females  and  9  males.  The  granulomatous  nature  of  the 
disease  was  confirmed  by  pathological  examinations  of  the  colon  oi'  ileum  in 
11  of  17  surgical  cases;  in  the  other  6  the  colon  was  grossly,  as  well  as  clini- 
cally or  radiologically  granulomatous,  though  the  essential  histological  fea- 
tures were  not  described.  Of  the  remaining  8  patients  treated  medically  with- 
out surgical  intervention,  all  had  both  radiological  and  clinical  features  of 
granulomatous  disease. 

The  living  patients  have  either  been  followed  through  the  Mount  Sinai 
Hospital  or  private  practice  oi'  tiaced  by  various  methods  in  order  to  obtain 
detailed  information  from  gastroenterologists,  surgeons  and  hospital  records 
about  the  later  course  since  the  last  hospital  admission.  Pertinent  details  of 
late  results  until  at  least  1965  were  collected.  The  length  of  follow-up  was  only 
two  years  in  one  case  but  5  to  30  years,  with  a  mean  of  17,  in  the  others. 


Clinical  features 

The  more  common  primary  manifestations  of  the  disease  determined  by 
history  or  physical  examination  prior  to  definitive  surgery  are  noted  in  Table 

From  Divifsion  of  Gastroenterology,  The  Department  of  Medicine,  The  Mount  Sinai 
Ho.spital,  New  York,  N.  Y.  10029. 
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1.  In  OIK'  jiaticnt  tlic  diagnosis  of  rheumatic  fever  was  made  at  the  onset. 
Ill  another  a  heniorrhoidectoiny  was  performed  before  the  true  nature  of  her 
disease  was  recognized.  Two  jiatients  were  surgically  explored  and  had  ap- 
jiendectomy  iierformed  near  the  onset. 

Coniplicdtions 

Local  and  systemic  complications  of  the  disease  occurred  in  21  of  the  25 
cases  piior  to  any  surgery  and  still  new  complications  followed  definitive  sur- 
gery in  13  of  the  17  so  treated.  These  are  listed  in  Table  2.  One  jiatieiit  had 
coincident  rheumatic  heart  disease.  Two  female  patients  in  the  fourth  decade 
d('vcl()|)c(l  cholecystitis  at  some  time  after  definitive  surgery  for  the  primary 
disease. 

Extent  of  disease 

Table  3  shows  the  distribution  of  colonic  iiivoh-cmeiit  prior  to  surgical  in- 
tervention and  whether  and  to  what  extent  the  small  bowel  was  involved. 
These  findings  were  determined  by  x-ray  and  surgical  exploration  in  17  cases, 
by  x-ray  alone  in  7,  and  by  postmortem  examination  m  1  case.  In  all  25 
cases  the  rectal  mucosa  was  free  of  any  sign  of  active  inflammatory  disease  as 
determined  by  sigmoidoscopy  performed  by  the  attending  gastroeiiterologist 
prior  to  steroid  therajiy  oi-  surgical  intervention. 

]\Ied  tea  I  dudkujc  iiieiit 

In  13  cases  the  general  therapeutic  measures  of  sedation,  enforced  nutrition, 
infusion,  transfusion  and  utilization  of  ojiiates  and  sulfonamide  drugs  were 
supplemented  with  adreiiocorticotrophic  hormone  or  adrenal  steroids.  These  in- 
cluded 7  of  the  8  nonsurgical  cases  and  6  of  the  17  patients  who  required  sur- 
gery. Ten  of  the  remaining  11  surgical  cases  had  been  operated  upon  in  the 
pre-steroid  era. 

Of  the  7  medical  cases  treated  with  steroids,  (i  improved.  Hormonal  ther- 
apy was  continued  for  a  few  months  up  to  seven  years;  at  the  time  of  fol- 
low-up .")  of  the  ()  were  well,  2  still  receix'iiig  steroids  after  (i  or  7  years,  while 
in  4  the  steroids  had  lieen  stopped  for  from  W-j.  to  12  ye.irs.  ( )iie  jiatient  died 
while  on  >ter()ids  after  two  years  of  disease. 

At  least  2  Jiatients  have  had  prolonged  remissions  coincident  with  Sali- 
cylazosulfapyridine  ( Azulfidine )  therapy. 

Of  the  6  suigical  cases  ticated  with  steroids,  there  had  been  improvement 
for  months  to  6  years  before  a  complication  led  to  surgical  intervention.  Two 
of  these  patients  once  again  imjirovcMl  with  steroids  at  the  time  of  an  exacer- 
bation following  an  ileocolostoniy. 

Indicdfians  for  surqern 

Of  the  25  Jiatients  in  this  study,  17  (GS'^r  )  recjuired  major  surgical  inter- 
vention. The  duration  of  the  preoperative  period  varied  from  a  few  months 
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to  12  years  with  a  mean  of  4  years.  The  mean  preoperative  iicriod  for 
those  not  treated  with  steroids,  however,  was  3  years  (11  cases)  as  opposed  to 
7.5  years  (6  cases)  for  those  that  were  treated  with  steroids. 

The  major  and  supplementary  indications  for  surgical  intervention  are 
shown  in  Table  4.  The  indications  for  later  major  operative  procedures  are  also 
tabulated. 

Initial  and  secondary  operative  procedures 

There  were  45  definitive  and  major  procedures  performed  in  17  patients. 
The  nature  of  these  operations  and  the  order  in  which  they  were  performed  are 
shown  in  Table  5.  In  9  of  the  17  patients  there  were  secondary  major  and 
minor  nondefinitivc  operations  performed  because  of  complications.  These 
included  incision  and  drainage  of  abscesses  in  15,  lysis  of  adhesions  in  3,  ileos- 
tomy revisions  in  7  (5  in  one  patient),  and  4  others.  Table  6  shows  the  total 
numbers  of  operations  per  patient. 

Extension  of  disease  distally 

Of  the  8  medically  treated  patients,  7  are  alive  and  in  none  has  there  been 
sigmoidoscopic  evidence  of  mucosal  involvement  in  the  rectal  .sej^niciit.  The 
17  surgically  treated  patients  have  not  fared  as  well  (shown  in  Table  7). 

Extension  of  disease  proximalhj 

In  the  8  medically  treated  patients  there  was  no  extension  of  disease  pro.xi- 
mally.  Again  the  results  differed  in  those  who  had  been  treated  surgically  (Ta- 
ble 7). 

Time  until  extension  of  disease  after  surgery 

In  only  one  instance  was  there  spread  of  disease  to  the  rectal  segment  prior 
to  surgery.  In  9  other  cases  the  extension  occurred  at  a  time  varying  from 
months  after  the  surgical  iirocedure  to  14  years.  Though  the  mean  period  was 
2  years,  in  4  cases  the  rectum  remained  free  of  disease  for  7  years  or  more.  In 
2  cases  the  extension  followed  ileostomy  and  subtotal  colectomy  and  in  the 
other  7  cases  extension  occurred  after  ileocolostomy,  all  but  one  with  resec- 
tion. 

In  8  cases  there  was  extension  of  disease  to  the  new  terminal  ileum  after 
surgery  was  performed,  varying  in  time  from  weeks  to  11  years,  with  an  aver- 
age of  4.5  years.  The  spread  of  disease  followed  ileocolostomy  with  resection 
in  5  cases,  ileocolostomy  without  resection  in  2  cases  and  ileostomy  and  sul)- 
total  colectomy  in  another.  There  was  still  further  proximal  extension  of  dis- 
ease following  secondary  ileocolostomy  with  resection  in  2  cases  lone  im- 
mediate; one  after  5  years),  after  ileo-ileostomy  in  2  cases  (one  immediate; 
one  after  a  year)  and  in  2  cases  after  ileostomy.  One  patient  had  a  reanas- 
tomosis  (ileoproctostomy)  which  has  endured  for  20  years  despite  proximal 
extension,  intestinal  obstruction  by  adhesions  and  need  for  dilatation  of  re- 
current rectal  stricturing. 
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Late  results  and  recent  status 

The  data  are  shown  in  Table  8.  Of  the  eight  medically  treated  patients, 
one  16-year-old  hoy  died.  While  receiving  ACTH  intravenously  he  devel- 
oped infection  at  the  cut-down  site  followecl  hy  sta])hylococcal  si'pticemia, 
thrombophlebitis,  jndmonary  embolism,  pulmonary  edema  and  ])reterminal 
massive  upper  gastrointestinal  hemorrhage.  One  developed  a  fistula  from  the 
hepatic  flexure  to  the  transverse  duodenum  and  is  about  to  have  surgery ;  one 
developed  a  slowly  burrowing  perirectal  fistula  which  improved  after  con- 
servative local  surgery;  one  developed  2  strictures  and  has  occasional  fever; 
and  one  still  retiuires  steroid  therapy  and  his  growth  is  retarded.  Only  3  have 
been  well  for  i)rolonged  periods  (6,  7  and  12  years)  without  requiring  treat- 
ment. In  no  case,  however,  has  there  been  extension  of  disease  to  the  rectal  seg- 
ment. 

Of  the  17  surgically  treated  patients,  3  have  died.  In  one  18-year-old  boy  a 
second  ileocolostomy  performed  for  an  abdominal  abscess  and  vesicocolonic 
fistula  was  followed  by  intestinal  obstruction.  An  emergency  ileostomy  was  per- 
formed but  he  died  with  peritonitis.  A  19-year-old  boy,  following  an  alxlom- 
inoperineal  resection,  developed  peri-ileostomy  infection  and  a  fecal  fistula 
to  the  perineum.  He  died  of  sepsis  following  ex])loration  of  the  abdominal 
wound.  Both  of  these  deaths  occurred  before  the  discoveiy  of  antibiotics.  A 
39-year-old  woman  died  with  toxic  dilation  of  the  colon  during  a  severe 
exacerbation  of  disease  after  having  been  essentially  symptom-free  since  an 
internal  anastomosis  without  resection  that  had  been  performed  in  childhood. 
In  addition  to  the  2  patients  with  ileostomies  who  died,  3  of  the  6  remaining 
alive  have  had  extension  of  disease  to  the  new  terminal  ileum  and  only  one 
has  been  truly  symptom-free  for  5  years.  Tlieic  are  8  i)atients  who  still  have 
ileocolostomies  but  only  2  have  had  no  extension  of  disease  either  distally  or 
proximally  and  been  well  more  than  5  years  (8  and  29  yeais). 

The  influence  of  the  original  extent  of  involvement  on  later  results:  The  data 
in  Table  9  show  that  those-jases-wJiere  granulomatous  disease  involved  the 


ileum  as jt£li_as_the  colon^iad3Jiiu.cli_pom'er  pi'ognosis  ^h^n^^ttroSFjILJ^hich 
the  ileum  was  freeot  disease. 

Pathological  features 

Of  the  16  sui'gical  s])ecimens,  histologic  e\idence  of  gi'anuloniatous  disease 
was  found  in  11 — in  all  except  1  in  the  colon  itself.  In  the  elc\i'iitli  case, 
the  granulomata  were  found  in  a  s])ecinieii  of  ileum  after  ileostomy  i'e\'ision 
for  recurrent  disease,  while  the  colon  examined  following  an  earlier  operation 
was  more  consistent  with  ulcerati\c  colitis.  In  no  case  were  granulomata  found 
in  the  rectal  segment  icmoved  i)V  ahdominopt'rineal  resection.  In  2  cases 
granulomata  weic  found  in  mesenteric  lym|)h  nodes.  In  5  cases  the  colon  was 
grossly  thickened  and  usually  associated  with  a  mass  at  exploration  but  his- 
tologically was  reported  as  ulcerative  colitis.  In  3  of  these  (and  another  3 
with  granulomata  histologically)  linear  ulcerations  were  described. 
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Radiological  features 

While  in  a  few  cases  x-ray  findings  were  not  sufficiently  characteristic  to 
differentiate  t^ranulomatous  from  ulcerative  colitis,  the  sparing  of  the  lectiun 
in  itself  favored  the  former  diagnosis.  In  most  cases  one  or  more  of  the  spe- 
cific radiological  features  of  granulomatous  disease  as  described  by  Wolf 
and  jVIarshak  were  noted.  These  included  skij)  areas,  internal  fistula  forma- 
tion, some  strictures,  eccentric  mucosal  involvement — some  with  prominent 
pscudodiverticula,  marked  mucosal  nodularity  or  thumb  printing  and  longi- 
tudinal or  linear  ulcerations.  Characteristic  transverse  fissures  were  rarely 
seen,  but  in  many  cases  old  x-ray  films  were  una\  ailal)le  for  review. 

DISCUSSION 

Until  recently  it  had  been  observed  that  a])proximately  8  per  cent  of  cases 
of  ulcerative  colitis  were  predominantly  right -sided  and  most  of  these  cases 
were  defined  as  regional  or  segmental.  Introduction  of  the  pathological  con- 
cept of  Crohn's  disease  of  the  colon  by  Lockhart-AIummery  and  Morson 
has  led  to  greater  efforts  by  surgical  pathologists  to  distinguish  this  granu- 
lomatous disease  from  ulcerative  colitis  in  surgical  specimens.  As  a  result  it 
has  become  clear  that  the  vast  majority  of  previously  reported  cases  in  which 
the  rectum  was  at  least  initially  free  of  disease  were  undoubtedly  instances  of 
granulomatous  colitis  (3).  In  the  most  common  examples  of  this  disease, 
the  only  site  or  the  most  advanced  site  of  colonic  involvement  will  be  the 
right  colon,  usually  with  associated  disease  of  the  terminal  ileum  which  ap- 
pears radiologically  similar  to  regional  ileitis.  The  capacity  of  more  distal 
segments  to  show  the  same  pathological  response  howcAcr  has  been  cleaily 
demonstrated.  At  St.  Marks  Hospital  the  incidence  of  rectal  disease  has  been 
as  high  as  50  per  cent  and  occasionally  the  rectum  is  ihe  only  .segment  in- 
volved (1,  4).  Why  the  rectal  segment  has  been  far  less  frecjuently  involved 
according  to  studies  reported  from  this  country  as  compared  with  studies  from 
England  has  not  yet  l)een  clarified  (5,  6).  In  the  present  study  of  cases  with 
onset  in  childhood,  there  was  no  instance  of  rectal  involvement  prior  to 
definitive  surgery. 

Though  ulcerative  colitis  must  still  be  considered  a  more  prevalent  disease 
than  granulomatous  colitis,  a  larger  proportion  of  the  latter  group  has  onset 
of  disease  during  the  childhood  years.  There  is  also  a  greater  preponderance 
of  female  patients. 

The  most  representative  clinical  picture  of  granulomatous  colitis  is  that 
of  non-bloody  diarrhea,  fever  and  weight  loss.  Abdominal  pain  if  jiresent  is 
more  likely  to  be  right-sided  and  often  associated  with  a  mass.  Blood  per  I'cc- 
tum  is  often  associated  with  a  perirectal  complication  lathci-  than  mucosal 
inflammation,  but  massive  hemorrhage  from  sources  in  the  right  colon  is  not 
uncommon  (3).  Granulomatous  disease  may  present  as  fever  of  unknown 
origin,  perhaps  associated  with  arthritis,  erythema  nodosum  or  uveitis,  long 
before  the  onset  of  diarrhea. 

The  occurrence  of  fistulae  from  a  segment  of  intestine  to  another  loop  of 


6 


BURTON  I.  KORELITZ 


bowel,  to  the  mesentery,  or  to  tlie  abdominal  wall  or  to  a  different  organ  sys- 
tem is  itself  characteristic  of  ^granulomatous  disease  and  is  different  from  ul- 
cerative colitis  (7,  8).  The  incidence  of  perirectal  suppuration  and  fistulae  is 
higher  and  large  anal  ulcerations  are  uniciue.  Perforations  occur  but  are  more 
likely  to  be  walled  off.  Colonic  strictures  are  more  connnon,  often  adjoin 
skip  areas,  and  occur  earlier  than  in  ulcerative  colitis;  the  differential  diag- 
nosis from  neoplasm  is  of  much  less  concern  in  that  no  case  of  carcinoma 
of  the  colon  or  rectum  has  yet  been  clearly  demonstrated  as  a  complication  of 
granulomatous  colitis.  Following  definitive  surgery  there  is  still  a  higher  in- 
cidence of  internal  fistulae,  rectal  stricture,  small  bowel  obstruction  and 
nephrolithiasis  than  preoperatively.  Toxic  dilation  of  the  colon,  one  of  the 
common  serious  comjilications  of  ulcerative  colitis,  occurs  rarely  in  granulom- 
atous disease,  though  it  was  a  late  complication  of  one  case  in  this  study. 

Granulomatous  colitis  is  in  general  a  more  insidious  disease  than  ulcerative 
colitis,  and  though  the  incidence  of  comjdications  is  the  same  (7,  81,  these 
complications  are  less  likely  to  be  acute  and  iccjuire  urg(>nt  surgery.  The  results 
of  medical  therapy  have  been  disapjiointing,  even  more  so  than  in  ulcerative 
colitis,  des])itf  the  frequent  di-amatic  remission  resulting  from  ACTH  and 
adrenal  steroids.  Hormonal  therapy  has  not  retarded  xhv  develoiiment  of  in- 
traabdominal fistula  and  abscess  formation,  jierirectal  complications  and  ob- 
struction and  steroids  have  increased  the  likelihood  of  delayed  growth  and 
develojnnent.  The  net  result  of  medical  management  is  no  better  than  that 
reported  by  Crohn,  Yarnis  and  Carlock  for  right-sided  colitis  20  years  ago 
(9).  ACTH  and  adrenal  stei-oids  havr  served,  however,  to  jiostpone  the  date  of 
surgical  intervention. 

With  indication  for  surgical  intervention,  the_d^llt::sidiid-Tti*td])uti^^ 
flannnatory-4ise»se-ef  the  eolon  has  encouraged  procedures  utilizing  the  nor- 
mal rectum  and  negating  the  ni'ed  for  ileostomy.  Such  internal  anastomoses 
would  in  some  cases  be  successful  and  in  othei's  be  followed  by  extension  of 
disease,  often  with  disasti'ous  I'esults  (  lOi.  The  reasons  foi-  this  are  ])rol)ably  re- 
lated to  the  nature  of  the  inflannnatory  jii-ocess.  If  the  terminal  ileum  involved 
even  minimally  with  regional  ileitis  should  be  tiansected,  extension  of  the  dis- 
ease proximally  would  be  antici])ate(l,  wlu'reas  the  teiininal  ileum  minimally 
involved  with  the  ileitis  associated  with  ulcei'ative  colitis  ("backwash")  can 
be  transected  with  little  concein  (111.  While  the  terminal  ileum  involved  with 
regional  ileitis  can  be  bypassed  ( ileoco'.ostomy  I  with  I'easonable  ho])e  of  long- 
term  I'emission  and  no  extension  of  disease,  a  l)yi)a.-^s  of  a  segment  of  colon  in- 
\-oh-ed  with  ulcerative  colitis  is  less  likely  to  fare  as  well.  In  theory,  colonic 
disease  should  l)e  histologically  more  related  to  ileitis  than  to  ulcerative  colitis 
for  a  bypass  operation  to  be  ])erformed  without  resulting  in  spread  of  the 
disease  toward  the  rectum,  though  with  an  increased  risk  of  spread  proximally 
into  the  new  tei'minal  ileum. 

In  this  ictrospcctivc  study  it  appears  that  indications  for  surgery  arose 
with  a  fre(|uency  twice  that  of  ulcerative  colitis  (7,  8).  In  considering  sur- 
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gcry  the  existing  incdical  situat'oii  mu-t  be  weighed  against  the  risk  of  pi'o- 
voking  extension  l)ostol)e^ati^■e]y. 

If  there  are  no  coniijlieatioiis  and  the  indications  foi-  surgery  are  therefore 
que.stionaI)!e,  the  higli  incidence  of  spread  of  disea.-e  to  the  new  terminal 
ileum  should  encourage  persistence  in  a  medical  program  des])ite  its  ]ioor  re- 
sults. This  is  ]nirticularly  tiue  wlu'u  the  small  howel  is  involved  preo])ei'a- 
tively.  This  attitmle  is  in  distinction  to  ti'eatment  of  ulcerative  colitis  where 
elective  suigical  iiitei'vention  is  encouraged  after  an  arbitrary  period  of  two 
years  whei'e  there  ai'c  continued  manifestations  of  the  i)rimary  bowel  dis- 
ea.-e  with  oi'  without  com])lications  (12). 

Should  ,-erious  comjilications  .-uch  as  obstruction,  intraabdominal  abscess  or 
m:irktd  ])ei'iiectal  suppuration  occur,  or  there  be  a  more  chronic  but  also 
ominous  (■om])lication  as  ictai'iled  growth  and  dev(doi)ment,  surgical  inter- 
vention is  more  clearly  indicated.  The  operative  proce(lure  should  be  varied 
according  to  the  complication.  If  there  are  significant  jierirectal  c()m|)lications. 
an  ileostomy  should  i)e  ])i-efen-e(l  to  an  ileocolostomy  even  if  the  rectal  mm'o.~a 
apjM'ai-s  noimal.  A  reanastomo.-is  might  be  more  reasonably  considered  at  a 
later  date  in  this  disease  as  compared  witli  ulceratiw  colitis.  The  likelihood 
of  surviving  and  not  requiring  further  definitive  surgery  after  an  ileocolos- 
tomy (with  or  without  resection  l  becausi'  of  extension,  fistulization.  abscess 
formation,  ol)struction.  liemorrhage,  jierforation  or  overall  degenei-ation  of 
health  is  no  better  than  35  ])er  cent  and  in  oidy  14  per  cent  of  patients  lias 
there  been  no  complication  since  the  time  of  surgeiy.  The  same  considerations 
are  present  after  failure  of  the  ]n'imary  surgeiy  in  choosing  between  a  second 
ileocolostomy  and  ileostomy.  But  even  in  i)atients  treated  primarily  or 
secondarily  with  ileostomy,  only  1  out  of  9  has  no  further  trouble  for  a  pro- 
longed ])ei-iod  and  o  out  of  9  develop  active  disease  in  the  new  terminal  ileum. 
If  feasible,  thei'efoic,  a  ti'ial  with  an  internal  shunt  pi'oceilure  is  merited,  par- 
ticularly since  a  new  conijjlication  or  extension  of  disease  proximally  may  not 
occur  for  many  yeai's.  Although  the  performance  of  surgery  is  an  invitation  to 
extension  of  disease  distally  in  more  than  half  of  the  cases,  the  rectal  involve- 
ment might  be  minor  and  need  not  in  itself  rec|uire  further  surgical  interven- 
tion. When  granulomatous  disease  is  limited  to  the  colon,  the  likelihood  of 
long-term  surgical  cure  is  greater  and  adds  .sui)port  to  the  indications  for 
surgery. 

Though  the  medically  treated  cases  might  have  been  less  severe,  it  is  en- 
couraging that  even  a  few  can  do  well  and  others  faii  ly  well  on  a  conservative 
program.  The  long-term  use  of  Azulfidine  sui)plemented  by  ])eriodic  steroid 
therapy  seemed  to  increase  the  medical  salvage  rate  and  in  turn  improve  the 
overall  prognosis. 

SUMM.\RY  ASD  CON'CLISIOXS 

The  course  of  granulomatous  colitis  was  studied  in  25  children  with  onset 
before  age  16  to  determine  the  natural  history  and  late  results.  The  gi  anulom- 
atous  nature  was  recognized  clinically  and  or  radiologically  in  all.  and  of 
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17  patients  (  68^f )  requiring  definitive  surgery,  confirmed  histologically  in  11 
and  supported  by  gross  i)aThological  findings  in  6.  The  mean  follow-up  was  17 
years.  The  disease  was  predominantly  right-sided,  including  the  terminal 
ileum  in  19  and  skip  areas  in  4.  The  rectum  was  initially  free  of  disease  in  all. 
Growth  and  de^•elopment  were  retarded  in  6.  There  W'as  a  high  incidence  of 
internal  and  external  fistulae,  colonic  stricture  and  obstruction,  and  nephro- 
lithiasis in  all  cases  more  postoperatively  than  preoperatively.  Steroid 

therapy  resulted  in  at  least  temj^orary  improvement  and  extended  jiostpone- 
ment  of  surgery.  The  outcome  of  surgery  was  discouraging  in  that  17  patients 
required  71  operations  including  45  major  definitive  jn-ocedures.  The  disease 
extended  to  the  rectum  in  9  after  surgery  but  in  only  1  without.  In  8  cases 
there  was  proximal  spread  jiostoperatively  after  weeks  to  11  years.  At  follow- 
up  4  had  died.  Only  3  medically  treated  jiatients  remained  well  for  5  years. 
Eight  of  14  still  had  ileoeolostomies ;  only  2  remained  well  for  5  years,  and 
without  extension  either  proximally  oi-  distally.  Of  9  patients  reciuiring  ileos- 
tomy. 5  had  had  spread  to  the  new  terminal  ileum,  including  2  who  died,  and 
only  1  was  sym]itom-free  for  o  years.  The  prognosis  was  worse  when  the  ter- 
minal ileum  was  originally  involved. 

When  granulomatous  colitis  has  its  onset  in  childhood,  it  occurs  in  perhaps 
its  puri'st  form  with  sparing  of  the  rectal  segment.  A  larger  jiroportion  of  pa- 
tients has  onset  during  childhood  and  there  is  a  greater  prei)onderence  of 
female  jiatients  than  in  ulcerative  colitis.  Indications  for  surgery  arise  with  a 
fre(iuency  almost  twice  that  of  ulcerative  colitis.  Still  the  high  incidence  of 
extension  of  disease  to  the  uvw  terminal  ileum  should  encourage  jiei'sistence 
in  a  medical  program,  contrary  to  the  attitude  in  managing  ulci'rative  colitis. 
If  surgery  is  to  be  jjerformed  and  the  rectum  is  free  of  disease,  an  ileocolos- 
tomy  should  be  initially  favored,  since  new  complications  or  extension  of  dis- 
ease proximally  may  not  occur  for  a  long  time  thereafter. 
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TABLE  1 

Clinical  Features  in  25  Vases  of  GranuUnnalous  Colitis 


Symptom  or  Physical  Finding 

Present  Xo.  Cases 

Absent  Xo.  Cases 

Insufficient 
Information 

Diarrhea   

20 

4 

1 

Fever   

18 

7 

Abd..nni,:,l  ikui.   

19 

6 

Kisht -sided  teiid(-riiess  

12 

Hiijht  l(i\v(>r  ([uadraiit  mass  

3 

Weight  loss  

10 

Blood  per  rectum  

7* 

13 

5 

Possibly  associated  with  peri-rectal  complications  in  four  cases. 


TABLE  2 

Local  and  Systemic  Complications  in  25  Cases  of  Granulomatous  Colitis 


Before  Definitive 
Surgery  (21  of  25 
cases)  No.  Cases 


Following  Definitiv< 
Surgery  (13  of  17 
cases)  Xo.  Cases 


Fistulae 

Perirectal  

Internal  (from  ileum  or  colon) 

Reclovasinal  

Abscesses 

Perirectal  

Other  

Anal  ulceration  

(  'dldinc  perforal  ion  

Meal  perioral  ion   

I'ericiiioiiic  atiscess  

Toxic-  dilatation  of  colon  

Rectal  heniorrhafte  

(',,l,,iiic  stricture  

I'veclai  stricture  

Cnh.nic  obstruction  

Ilc-il  obsl  ruction  

( )bst  nici  loll  due  to  adhesions.  .  .. 
.Vrtlualsiia  or  arthritis  


( 'liibiiinii  .  .  . 
Uelarded  f^i'ow  t 

Thrombophlebitis  

Pulin.inary  emboli  

Osteoporosis   

\'ertebrai  collapse  

.\l,-ilabsui|,lioii   

Hydronephrosis   

Uet  ro])eriloiieal  fibroplasia 
dram  nejialive  septicemia. 

(•h..lecyslilis   

Tenosynovitis   

Narcotics  addiction  

Upper  (i.L  bleeding  


developineut. 
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TABLE  3 

Extent  of  Inflaiimiatory  Disease  in  25  Fatienta 


Cecum  to  sigmoid  

Cecum  to  descending  

Cecum  to  distal  transverse  

Cecum  to  proximal  transverse  

Cecum  to  ascending  

Ascending  to  descending  

Ascending  to  transverse  

Transverse  to  sigmoid  

*  More  than  one  foot  of  ileum  involved 
'Skip  areas  of  normal  appearing  colon. 


TABLE  4 

Indications  for  Surgical  Intervention  in  17  Patients  with  Granulomatous  Colitis 


Chronic 

Exacerbation  of  d 
Abdominal  abscess  and  fistula 

Abdominal  mass  

Intestinal  obstruction  

Perirectal  suppuration  

Retarded  development  

Rectal  hemorrhage  

Systemic  complications  

Perforation  

Hydronephrosis  


17  Primary  Definitive  Operations 


45  Definitive  operations  i 

I  17  Patients 

vith  (Iranu 

oinato 

us  Co 

litis 

Order  of  Definitive 

Procedure 

Operations 

1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

Total  No. 
Procedures 

No. 

of  Cases 

Ileocolostomy  and  resection  

9 

1 

2 

2 

1 

15 

Ileocolostomy  

5 

1 

6 

Ileostomy,  subtotal  colectomy  

2 

2 

Ileostomy  

1 

2 

3 

1 

7 

Subtotal  colectomy  

6 

G 

Abdomino-perineal  resect  ion  

2 

1 

2 

1 

() 

Ileo-ileostomy  

1 

1 

Ileal  resection  

1 

1 

2 

Total  

17 

12 

8 

4 

2 

1 

1 

45 

11 


12 


BURTOX  I.  KOHELITZ 


TABLE  6 

71  Operative  Procedures  in  17  Patients 


No.  operations. . . . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

No.  cases  

3 

5 

2 

4 

1 

1 

Average:  4.2  per  patient 


TABLE  7 


Extension  of  Disease  Following  Surgery  in  17  Cases  of  Granulomatous  Colitis 


Extension  to  Rectum 

Exten 

sion  to  Ileum 

Further 
Surgery 

Primao'  Operation 

No.  Cases 

No. 
Cases 

1  ^ 

< 

Before 
Primary 
Surgery 

Rectum 
Resected 
(No. 
Cases) 

No. 
Cases 

Ileostomy 

Ileal 
Resec- 
tion 

No.  Cases 

No.  Cases 

No.  Cases 

Il(M,<',,l...slnn,y  ... 

4* 

2 

1 

1 

2 

2 

2 

1 

2 

Il('(}C(il(i.stnni\  ,  .sub- 

total colccl  iiiiiy  .  .  . 

10 

6t 

5 

1 

2 

5 

4 

1 

1 

1 

Ileo.stiiiiiw  suliiotal 

colectonw   

3 

2 

1 

1 

2 

1 

1 

1 

1 

Total  

17 

10 

6 

3 

1 

6 

8 

5 

3 

3 

4 

*  1  death 
t  2  deaths 
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TABLE  8 

Late  Results  and  Recent  Status  of  25  Patients  with  Granulomatous  Colitis 


No.  Cases 

Colon 
Resected 

Rectum 
Resected 

Died 

Active 
Proctitis 

Normal 
Rectum 

Extension 
to  Ileum 

Asympto- 
matic for 
5  Years 

No.  Cases 

Non-operative.  . . 
Operative 

Ileostomy  

Ileocolostomj' .  . . 

8 
7 

10 

7 
8 

6 

1 
1 

2 

0 

1 

4 

7 
4 

0 

3 
5 

3 

1 

2 

Total 

25 

15 

G 

4 

5 

11 

8 

6 

Mean  follow-up  17  years  (2  to  30). 


TABLE  9 

Relationship  of  Original  Extent  of  Involvement  Upon  Clinical  Status  anil  Extension  of 
Disease  at  Follow-Up 


No.  Cases 

Clinically  Well 
5  yrs. 
No.  Cases 

Recurrent  Illness 
No.  Cases 

Died 
No.  Cases 

Spread  of  Disease 
Pro.timal  Distal 
No.  Cases 

Inflammatory  disease  con- 

fined to  colon 

Xonoperative  

1 

1 

0 

0 

0 

0 

Operative  

5 

2 

3 

0 

4 

5 

Total  

G 

3  (50Vc) 

3  (50%) 

Inflammatory    disease  of 
colon  and  ileimi 

Nonoperative  

Operative  

Total  

7 
12 

19 

2 
2 

4  {2V:c) 

5 
10 

15  (797c) 

1 

3 

0 
9 

0 
7 

Congenital  Abnormalities  of  the  Small  Bowel* 


JOHN  E.  MOSELEY,  M.D.,  and  JACK  G.  RABINOWITZ,  M.D.t 

Congenital  abnormalities  of  the  small  bowel  are  usually  manifested  in  the 
neonatal  period  as  intestinal  obstruction.  Congenital  defects  not  causing  sig- 
nificant neonatal  obstruction  may  first  become  apparent  in  later  infancy  or 
childhood.  Failure  to  recognize  neonatal  obstruction  or  undue  delay  in  its 
surgical  correction  usually  results  in  death  of  the  infant. 

The  most  important  aids  in  the  radiographic  diagnosis  of  small  bowel  ob- 
struction in  the  newborn  are  the  supine,  prone  and  erect  survey  films  of  the 
abdomen.  Air,  already  i)resent  in  the  gastrointestinal  tract,  or  air  injected 
after  aspiration  of  fluid,  is  all  that  is  usually  necessary  for  proper  evaluation. 
Diagnostic  criteria  are  based  on  the  distribution  and  quantity  of  gas.  Accurate 
interpretation  of  the  findings  requires  an  understanding  of  the  normal  intes- 
tinal gas  pattern  in  newborn  infants. 

If  there  is  no  esophageal  obstruction,  air  is  usually  present  in  the  stomach 
immediately  after  birth  (1).  This  is  due  partly  to  swallowing  and  ajiparently 
also  partly  to  crying  which  ivsults  in  inspiratory  movements  against  a  closed 
glottis  with  relaxation  of  the  superior  esoj)hageal  sphincter  (2).  Some  gas  can 
be  seen  in  the  small  bowel  within  5  to  30  minutes  after  birth  and  the  entire 
small  intestine  may  contain  gas  after  three  hours,  (ias  usually  reaches  the  as- 
cending colon  between  3  and  4  hours  after  birth  and  the  colon  is  outlined  by 
gas  in  ajiproximately  5  hours  (31.  A  film  of  the  infant's  abdomen  made  after 
24  liouis  of  life  will  normally  show  gas  distributed  throughout  the  entire  gas- 
trointestinal tract  (Fig  II.  Ccneially  the  passage  of  gas  through  the  in- 
testinal tract  is  moie  rapid  in  the  premature  than  in  the  mature  infant. 

In  infancy  it  is  usual  for  gas  to  be  distributed  throughout  the  entire  gas- 
trointestinal tract  and  the  presence  of  gas  and  fltiid  levels  in  the  small  bowel 
under  such  circumstances  is  not  abnormal.  Usually  the  diffuse  distribution  of 
gas  forms  a  polyhedral  small  bowel  ])att('rn  which  is  characteristic  (Fig  1). 
With  increasing  age  and  ambulation  decreasing  quantities  of  gas  are  seen  in 
the  small  intestine  and  gradually  the  intestinal  gas  distribution  approaches 
that  seen  in  the  older  child  and  adult. 

Occasionally  the  abdomen  of  the  newl)orn  is  gasless  or  shows  a  significant 
l)aucity  of  gas  several  hours  after  birth.  According  to  Singleton  (3)  this  is 
sometimes  the  result  of  keeping  the  infant  in  a  prone  position  during  the  in- 
terval between  birth  and  the  roentgen  examination,  but  this  appearance 
may  be  seen  when  there  is  respiratory  depression  as  in  the  premature  or  brain- 
damaged infant.  It  may  also  be  observed  in  infants  born  to  mothers  who  have 
been  heavily  sedated  or  anesthetized  during  delivery.  In  recent  years  we  have 

*  From  the  Deparl  iiicnt  of  Kadiolofi.v,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
t  Prpspnt  Address:  Kadiologist-in-Chiof,  The  Brooklyn  Cumberland  Medical  Center, 
Brooklyn,  N.  Y. 
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Fig.  1.  Normal  abdomen  in  infant  approximately  24  hours  old.  Gas  is  distributed 
through  entire  small  and  large  bowel  and  no  abnormal  distention  is  visualized.  Small 
bowel  demonstrates  a  typical  polyhedral  configuration. 

observed  the  same  phenomenon  in  newborn  infants  of  mothers  addicted  to 
narcotics.  In  infants,  diarrhea  and  dehydration  also  may  result  in  a  gasless 
or  relatively  gasless  abdomen. 

Without  the  benefit  of  clinical  information  and  from  a  purely  roentgen 
point  of  view  a  gasless  abdomen  in  the  neonate  should  suggest  the  possibility  of 
an  esophageal  atresia  without  a  fistula  between  the  trachea  and  the  lower 
esophageal  segment.  It  must  not  be  forgotten,  however,  that  in  an  occasional 
case  of  small  bowel  obstruction  fluid  may  displace  the  gas  and,  especially  in 
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the  isupinc  position,  no  gas  may  he  denionstrahk'.  In  tlie  erect  position  a  small 
air  fluid  level  may  be  noted  in  the  stomach  or  in  both  stomach  aiul  small 
bowel  (Fig  2).  In  such  ca>es  aspiration  of  gastric  fluid  and  injection  of  an 
equal  amount  of  air  will  usually  outline  the  level  of  a  high  small  bowel  ob- 
struction. 

In  high  small  bowel  obstructions  involving  the  duodenum  or  proximal  je- 
junum it  is  the  absence  or  marked  decrease  of  intestinal  gas  distal  to  the  gas 
filled  proximal  bowel  anrl  stomach  which  characterize  the  condition  on  sur- 
vey films  of  the  abdomen.  \\\u-n  obstruction  involves  the  lower  small  intestine 
dilated  loops  of  bowel  may  picsent  a  confusing  gas  pattern  and  distinction 
between  small  and  large  bowel  may  be  impossible.  In  infants  distention  of  the 
small  intestine  usually  results  in  loss  of  its  fold  pattern.  The  jiolyhedral  or 
honeycomb  gas  pattern  seen  undi'r  normal  conditions  is  no  longer  observed 
and  in  most  cases  multiple  fluid  levels  are  seen  in  the  erect  position.  In 
those  cases  where  the  obstruction  is  low  and  the  abdomen  is  filled  with 
smoothly  outlined  loops  of  bowel  it  is  generally  iiecosary  to  i)erform  a 
barium  enema  to  determine  the  location  and  charactei-  of  the  colon.  Rarely  is 
it  necessary  to  resort  to  the  use  of  oral  contrast  material  to  outline  the  ])oint 
of  obstruction.  The  use  of  water  soluble  conti-ast  media  is  not  without  risk 
because  of  their  high  osmolar  activity  and  thei'e  is  some  clinical  e\-idence  to 
indicate  that  infants  undergoing  investigation  with  such  media  may  succumb 
to  a  severe  state  of  hypovolemia  (4).  The  barium  enema  examination,  on  the 
other  hand,  is  a  strongly  advised  procedure  in  cases  of  sus])ecte(l  small  bowel 
obstruction  because  it  not  only  reveals  the  location  of  the  colon  but  also 
makes  possil)le  the  distinction  between  small  intestinal  ol)struction  and  colonic 
obstructions  such  as  meconium  plug  syndi'ome  and  Hirschsprung's  disease.  In 
addition,  a  malrotated  colon  suggests  the  pi'esence  of  mali'otation  of  the  small 
bowel  and  mid-gut  volvulus.  In  cases  of  complete  low  congenital  small  bowel 
obstinction  such  as  atresia  of  the  terminal  ileum  the  bai'ium  enema  will  re- 
veal a  microcolon  which  results  from  failure  of  meconium  to  pa>s  through  the 
colon  in  intrauterine  life.  Low  small  bowel  lesions  u.-ually  n.-ult  in  colons 
of  smaller  calibre  than  those  observed  with  higher  lesions  because  in  the  lat- 
ter instances  the  colon  does  act  as  a  passageway  for  meconium  formed  below 
the  obstructing  lesion. 

Duodenal  Atresia  and  Stenosis 

The  most  commonly  encountered  congenital  obstmctive  lesions  of  tlie  duo- 
denum are  those  due  to  atresia,  stenosis,  annular  pancreas,  ]ieritoneal  band 
and  volvulus.  The  symptoms  of  ati'esia  occur  within  the  first  24  hours  of  life, 
usually  after  the  first  fee(ling.  \'onuting  is  the  most  pi'ominent  feature  and 
since  the  atresia,  is  most  often  distal  to  the  ampulla  of  ^'ater  the  vomitus  is 
usually  bile  stained.  Abdominal  distention  may  not  be  mai'kefl  and  it  may 
be  said  that  with  high  obstruction  vomiting  is  more  se\-ei'e  while  with  olistruc- 
tions  of  the  lower  small  bowel  distt'iition  is  more  i)roininent.  Tln  re  i-  a  fairly 
high  incidence  of  hypei-bilirubinemia  with  duodenal  and  jejunal  atresia.  Boggs 
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Fig.  4.  Duodenal  atresia.  A  hugely  distended  stomach  and  duodenal  bulb  are  noted. 
The  large  circular  collection  of  air  in  right  upper  quadrant  is  the  duodenal  bulb  through 
which  the  distal  part  of  the  antrum  can  be  seen. 

and  Bisho]!  (5)  have  found  tliat  48  percent  of  48  infants  with  these  conditions 
developed  I'xcessive  total  seiuni  bilirubin  concentrations.  The  primary  cause 
for  this  is  as  yet  not  clearly  defined.  An  association  between  hyperbilirubine- 
mia and  hypertrophic  pyloric  stenosis  has  also  been  uncovered.  The  freciuent 
association  between  Down's  syndrome  and  duodenal  atrt'sia  and  annular  ])an- 
creas  is  also  noteworthy.  The  incidence  of  this  syndrome  is  greater  with 
duodenal  atresia  where  it  occurs  in  about  30  percent  of  cases.  The  radiologist 
would  be  well  advised,  therefore,  when  viewing  the  survey  films  of  an  infant 
with  high  intestinal  obstruction  to  study  the  bones  for  evidence  of  the  skeletal 
manifestations  of  this  chromosomal  abnormality  (Fig  3).  There  is  no  associa- 
tion between  Down's  syndrome  and  jejunal  and  ilial  atresias. 

Duodenal  atresias  are  more  commonly  associated  with  other  serious  con- 
genital anomalies  than  are  the  jejunal  and  ilial  atresias,  a  fact  which  is  re- 
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fleeted  in  the  high  mortality  with  these  lesions  and  which  may  be  related  to  a 
difference  in  pathogenesis.  Currently  there  are  two  outstanding  concepts  re- 
garding the  pathogenesis  of  intestinal  atresias.  It  has  been  confirmed  by 
several  investigations  that  development  of  the  human  duodenum  passes 
through  a  solid  stage  in  some  embryos  due  to  mucosal  proliferation.  This 
proliferation  leads  to  obliteration  of  the  lumen  in  the  5th  and  6th  week.  The 
lumen  is  reformed  by  ^•acuoles  which  coalesce  and  reestablish  the  lumen  by  the 
8th  week  of  intrauterine  life  (61.  Complete  or  partial  failure  of  vacuolation 
and  recanalization  could  result  in  atresia  or  stenosis.  It  is  also  considered 
that  interruption  of  the  blood  sujiply  to  a  bowel  segment  with  resulting  in- 
farction may  cause  disintegration  and  eventual  disappearance  of  the  affected 
segment  (7).  The  dcvi'lopment  of  the  jejunum,  ileum  and  colon  only  rarely 
passes  through  a  soHd  stagi'  and  it  is  tentatively  considered  that  while  some 
cases  of  duodenal  atresia  may  l)e  due  to  failure  of  recanalization  (Tandler's 
theory)  atresias  of  the  jejunum,  ileum  and  colon  are  more  likely  due  to 
vascular  accidents  occiu'ring  later  in  fetal  life. 

Radiographically  duodenal  atresia  is  characterized  by  gaseous  distention 
of  the  stomach  and  that  i)ortion  of  the  duodenum  proximal  to  the  site  of 
atresia  and  absence  of  gas  distally.  When  atiesia  involves  the  second  portion 
of  the  duodenum  a  characteristic  "doul)le  bubble"  sign  is  formed  by  gas  in 
the  fundus  of  the  stomach  and  in  the  duodenal  bulb  with  a  total  absence  of 
gas  in  any  other  poitiun  of  tlu'  abdomen  (Fig  3B,  4).  Two  large  bubbles  of 
this  type  are  seen  with  duodenal  atresia  and  with  some  cases  of  annular 
pancreas  which  are  associated  with  duodenal  atresia  (Fig  5).  Obstructions 
of  the  duodenum  by  stenosis,  peritoneal  bands  volvulus  or  annular  pancreas 
without  atresia  usually  do  not  produce  such  considei-able  dilatation  of  the  duo- 
denal bulb. 

Stenosis  implies  partial  obliteration  of  the  intestinal  lumen.  While  multiple 
areas  of  atresia  are  not  uncommon  (15  to  25 I  multiple  areas  of  involvement 
by  stenosis  are  I'clativcly  rare.  Clinical  distinction  between  stenosis  and  atresia 
is  based  on  the  (Ic.Lircc  of  ulistruction.  Severe  stenosis  may  i)resent  as  eai'ly  as 
atresia  and  the  obsti'uction  may  be  marked  (Fig  6).  When  stenosis  is  less 
severe,  clinical  synii)toms  are  mikler  and  may,  in  fact,  l)e  delayed  for  days  or 
weeks  or  may  l)e  intermittent.  In  some  instances  the  clinical  ])ictni-c  may 
resemble  that  seen  with  nnlk  allei-gy  or  other  feeding  jtroblems.  AA'hcn  the 
stenosis  is  minimal  there  may  be  no  symptomatology  until  much  later  in  life. 

Radiographically  duodenal  stenosis,  unlike  atresia,  results  in  the  appear- 
ance of  an  incomplete  ol)struction.  Tlu'  stomach  and  duodenal  bull)  niay 
show  variable  degrees  of  tlistention  l)ut  characteristically  >onic  .^as  will  be 
seen  distal  to  the  dilated  proximal  duodenum  (Fig  7).  More  often  than  not 
much  of  the  small  bowel  will  contain  collections  of  gas  without  distention. 

Annular  P(incr<  (i.'< 

Annular  pancreas  is  a  band  of  pancreatic  tissue  which  arises  from  the  head 
of  the  pancreas  and  forms  a  partial  or  complete  ring  around  the  second  por- 
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Fig.  6.  Severe  duodenal  stenosis  in  a  newborn.  Stomach  and  duodenum  are  dilated 
and  contain  residual  opaque  material  from  a  previous  study.  No  gas  is  seen  distal  to 
the  distended  duodenum  and  differentiation  between  duodenal  atresia  and  stenosis 
in  this  situation  would  be  impossible. 

tion  of  the  (luodcnum.  When  tlu'  I'inii  is  incomplete  it  takes  the  form  of  two 
arms  extending  from  tlie  liead  of  the  pancreas  |)artially  ent^idfiiij;  the  duo- 
denum but  leaving  a  space  on  its  ^•entral  smlace  which  is  filled  with  loose 
fibrous  tissue  (8V  When  complete'  it  may  l)e  associated  with  an  underlying 
duodenal  atresia. 

The  clinical  manifestations  of  annular  i)ancreas  depend  upon  the  d(>gree  to 
which  the  lesion  obstructs  the  duodenum.  Complete  obstructions  present  with 
the  same  clinical  and  roentgenograjihic  appearance  as  duodtaial  ati'esia.  With 
incomplete  obstructions  sym])toms  tend  to  be  delayed  until  later  in  childhood 
or  even  until  adulthood  and  usually  consist  of  intermittent  nausea,  vomiting 
and  epigastric  pain.  When  there  is  no  obstruction,  symiitoms  referrable  to  an- 
nular pancreas  may  be  absent  throughout  life,  the  lesion  being  discovered  only 
incidentally  at  autopsy. 
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Fig.  7.  Duodenal  stenosis.  Dilated  stomach  and  duodenum  are  outlined  by  opaque 
material.  Distal  to  the  obstructed  duodenum  small  air  collections  are  present  within 
both  small  and  large  bowel.  This  feature  indicates  the  presence  of  an  incomplete  duo- 
denal obstruction  compatible  with  stenosis,  annular  pancreas,  or  an  extrinsic  process. 

The  roentgen  findings  in  amuilar  jiancreas  are  I'elated  to  the  dogi-ee  of  ol)- 
struction.  When  the  obstruction  is  complete  or  as>()ciat(il  with  ati-e>ia  there 
is  considerable  distention  of  the  duodenal  l)ulb  and  .-toiuach  which  pi'csent  as 
the  "double  bubble"  identical  to  that  described  in  duodenal  atroia  (Fig  5). 
In  some  cases,  however,  the  obstruction  is  almost  but  not  ([uitc  complete.  In 
these  instances  small  bul)bles  of  gas  may  be  seen  distal  to  the  site  of  obstruc- 
tion. While  this  appearance  excludes  duodenal  atresia  it  cannot  be  differen- 
tiated from  partial  ol)struction  due  to  stenosis  or  an  exti'insic  process.  In  these 
circumstances  a  barium  enema  should  be  pei-foi-me(l  to  excdude  nialrotation 
as  a  cause  of  the  obstruction.  AN'liile  thert'  are  no  pathognomonic  roentgen 
signs  of  annular  pancreas  this  contlitiou  should  be  included  in  the  ditferential 
diagnosis  of  all  complete  or  partial  obstructions  of  the  second  poition  of  the 
duodenum.  In  those  cases  in  which  the  duodenal  oi)struction  is  mild  per- 
mitting passage  of  significant  amounts  of  gas  to  outline  the  small  bowel  fur- 
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ther  examination  with  the  aid  of  contract  material  is  justified.  In  such  exam- 
inations annuhir  ]iancreas  is  usually  seen  as  a  concentric  narrowing  or  a 
smooth  compression  of  the  right  side  of  the  second  portion  of  the  duodenum. 

Malrofation 

In  order  to  a])p!-eciate  the  effects  of  malrotation  it  is  important  to  under- 
stand the  normal  lot.ition  of  the  intestines  which  occurs  during  fetal  life. 
The  supei'ioi'  mcseiitc'ric  ai'teiy  is  the  main  fulcrum  around  which  the  intestines 
rotate.  Initially  the  intestinal  tract  is  a  straight  tube  lying  in  front  of  the 
su|)eri()r  meseiitei-ic  ai'tei'y.  .\-  the  .-m:dl  l)()wel,  right  colon  and  i)art  of  the 
transverse  colon  extend  outside  of  the  abdomen  into  the  cord,  the  duodenum 
l)egins  to  cur\-e  downward  and  to  the  right  of  the  artery.  At  about  the  25  mm 
stage,  the  duodeinnn  lies  IxMieath  the  arteiy  completing  a  I'otation  of  180 
degrees.  At  ajiproximately  the  lOth  week  or  the  40  nnn  stage  the  intestines 
begin  their  return  to  the  abdomen.  The  small  intestines  migrate  inward  ini- 
tially and  push  the  duodenum  and  ji'junum  to  the  left  completing  a  270  de- 
gree tiu'n  ai-ovmd  the  vessel.  The  lotation  corresponds  to  a  270  degree  turn  in  a 
countei'(d()ckwi>e  diicction.  The  right  colon  I'eturns  last  to  the  abdomen  and  is 
tlu-refoi'e  located  on  the  left  side  of  the  artery.  The  cecum  then  continues  to 
migi-ate  above  and  antei'ior  to  the  vessel  in  a  counterclockwise  direction  to 
attain  its  normal  position  on  the  light  side  of  the  superior  mescaiteric  artery, 
('ompleting  this  process,  it  >iiinlaiiy  ha.--  undergone  a  270  degree  turn. 

Any  alteration  of  the  iioinial  se(|Uence  of  rotation  can  result  in  some 
form  of  noil  oi'  in:ilrotatioii.  The  more  freciiieiit  abnormalities  are  worth  men- 
tioning. Iiicoini)lete  rotation  of  the  colon  usually  terminates  with  the  cecum 
al)o\'e  the  superior  mesenteric  artery.  As  a  result  of  this  incoini)lete  process, 
the  Usual  peritoneal  attachment  of  the  right  colon  forms  bands  which  extend 
from  the  right  colon  acioss  the  duodenum  to  the  right  upper  (luadrant,  a  situa- 
tion predisposing  to  duodenal  obstruction. 

Failure  of  the  jejunum  to  rotate  normally  under  the  superior  mesenteric 
artei-y  results  in  ;iii  abiiornial  at t aclimeiit  of  the  mesentery  of  the  small  bowel 
to  the  po.-terior  wall.  ('onse(|uent ly  the  only  line  of  attachment  is  a  small 
narrow  area  around  the  superior  nu'senl eiic  artery.  Tlu'  small  bowel  is  then 
exceedingly  iiiobiK'  and  \'oh-uliis  orcurs  easily.  If  and  when  the  duodenojejunal 
loop  fails  to  pass  uuderueatli  the  artery  and  passes  anteriorly  instead,  it  be- 
comes adherent  to  the  mesentery  at  a  lower  level.  Bands  and  adhesions  form 
across  the  proximal  i)ortions  of  the  jejunum  with  I'esulting  obstruction.  An 
unusual  and  rare  form  of  rotation  is  the  i)assage  of  the  cecum  underneath  the 
artery.  This  is  termed  reversed  rotation.  Other  rare  manifestations  related  to 
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Fig.  8.  Non-rota- 
tion of  the  mid-gut. 
A.  Gastrointestinal 
series  demonstrates 
the  small  bowel  to 
be  lying  completely 
within  the  right  side 
of  the  abdomen.  B. 
Barium  enema  per- 
formed on  the  same 
patient  reveals  the 
entire  colon  located 
on  the  left  side  of 
the  abdomen.  Cecum 
end  terminal  ileum 
ore  situated  within 
the  left  upper  quad- 
rant. 

This  child  had  re- 
current bouts  of  ab- 
dominal pain  and, 
shortly  after  the 
above  studies  were 
performed,  entered 
the  hospital  in  acute 
distress.  A  mid-gut 
volvulus  was  reduced 
at  surgery. 
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Fig.  9.  Malrotation  and  mid-gut  volvulus  in  a  three  day  old  infant  who  was  vomiting 
bile-stained  material.  A.  Supine  film  of  abdomen  reveals  a  dilated  stomach  and  duo- 
denal bulb  with  no  visible  air  distal  to  this  area.  B.  On  the  upright  film  of  the  abdomen 
a  large  air  fluid  level  is  present  within  the  stomach  with  minimal  air  noted  within  the 
duodenal  bulb.  The  above  findings  are  compatible  with  a  duodenal  obstruction  and  the 
differentiation  between  duodenal  atresia  and  mid-gut  volvulus  may  be  difficult.  How- 
ever, the  duodenum  is  only  minimally  dilated;  a  feature  not  associated  with  atresia. 

Fig.  9C.  With  the  insertion  of  opaque  material  the  obstruction  is  demonstrated  at 
the  level  of  the  ligament  of  Treitz  (orrow).  At  surgery  malrotation  with  minimal  volvulus 
was  present  and  the  third  portion  of  the  duodenum  was  obstructed  by  peritoneal  bands. 


rotation  are  the  presence  of  ri<j;ht  and  left  paraduodenal  hernias.  These  hernias 
are  rarely  encountered  in  childhood  and  represent  iniprisonnicnt  of  the  small 
bowel  within  the  niesi'ntei'v  of  the  lai'jie  bowel. 

As  sunnnai'iztMl  hy  Sina;k'ton  i9l  \'ariations  in  the  rotation  and  fi.xation  of 
the  inte.-tiiH's  may  ri'sult  in  numerous  anomalies,  the  radiologically  most  im- 
poi'tant  of  which  ari'  non-rotation,  malrotation.  reversed  rotation  and  normal 
rotation  witli  inadeqtiate  mi'scnt('i-ic-])ei-itoneal  fusion.  \'oh-ulus  of  the  nnd-iim 
or  obstruction  due  to  iieritoiieal  hands  may  complicate  any  of  tlu'se  varie- 
ties of  abnormal  I'otation  or  fixation.  It  will  aid  in  the  roentgen  evaluation  of 
these  conditions  if  one  keeps  in  mind  the  final  anatonncal  jiattern  associated 
with  these  anomalies.  In  non-rotation  the  mid-L!;ut  retui'iis  to  the  peritoneal 
cavity  without  com])k'tini^  its  imitation  arotmd  the  superior  mesenteric  artery 
and  comes  to  lie  in  the  right  abdomen  and  the  colon  and  cecum  return  to  and 
remain  in  the  left  abdomen  (Fig  Si.  In  malrotation  (incomplete  rotation  I  the 
prearterial  segment  is  u>iially  in  a  normal  ])Osition  but  the  key  to  the  degi'i'e  of 
mah'otation  is  .Nt-en  in  the  po.-ition  of  the  cecum.  This  may  be  in  the  left 
abdomen,  the  epigastrium  or  high  on  the  right  side.  In  some  cases  only  an 
abnoiinally  mobile  cecum  may  be  noted.  In  reversed  i-otation  the  positions  of 
the  diKxk'num  and  colon  ai'e  re\-ei'sed.  i.e.,  the  duodenum  overlies  the  colon 
and  is  se])arated  from  it  by  the  superioi'  mesenteric  arteiy. 

Clinical  manifestations  i-esidting  from  non-rotation  or  malrotation  of  the 
intestinal  tract  are  dtie  to  complete,  jiartial  or  intermittent  obstructions  associ- 
atetl  with  jx-ritoneal  bands,  mid-gut  a'oIvuIus  or  both.  Although  the  second 
portion  of  the  dtiodt'iium  or  the  more  distal  ]iarts  of  the  small  bowel  may  be 
affected  the  third  ])ortion  of  the  duodenmn  is  usually  the  site  of  the  obstruc- 
tion. In  the  neonatal  i)t'i-iod  the  obsti'uction  is  usually  complete  or  at  least 
severe.  The  predominaiU  symptom  is  \-omiting.  Should  the  obstruction  in^-oh-e 
a  site  lowei-  in  the  small  bowel  significant  degrees  of  abdonunal  distention  will 
be  noted.  The  more  usual  in\-olvement  of  the  third  poi'tion  of  the  duodenum  is 
not  associated  with  distention  oi-  is  associated  with  distention  of  the  upper 
abdomen  only.  A'omiting  may  occur  on  the  first  day  of  life  btit  in  incomplete 
obstructions  it  may  be  didayed  for  a  week  or  so  or  e\-eii  later  in  childhood 
when  it  may  l)e  intermittent  in  character  simulating  cycdic  \-omiting  or  an  al- 
lergic disoi'der.  As  a  matter  of  fact,  it  should  be  noted  that  in  later  child- 
hood malrotation  may  give  rise  to  symptoms  and  signs  similar  to  those  of 
celiac  disease.  In  such  cases  torsion  of  the  small  bowel  is  considered  to  re- 
sult in  pai'tial  obstruction  of  the  superior  mesenteric  vein  with  resulting  intra- 
mural etlema,  congestion  and  malabsorption.  It  is  also  possible  that  twists 
in  the  bowel  may  result  in  chionic  or  intermittent  obstructions  at  the  ter- 
minal ileum.  At  any  rate  these  children  do  present  with  chronic  or  intermit- 
tent abdominal  distention,  signs  of  malabsorption  and  constipation  or  diar- 
rhea . 

In  the  neonatal  period  compK'te  obstrtiction  of  the  duodenum  due  to  bands 
and  oi-  nnd-gut  volvulus  pi-eseiu  lot-ntgen  findings  similar  to  those  of  other 
complete  duodenal  occlusions  (Fig  9l.  It  is  more  likely,  however,  that  ob- 
structions due  to  these  lesions  will  be  located  in  the  third  portion  of  the  duo- 
denum and  while  there  is  dilation  of  the  proximal  duodenum  the  degree  of  dila- 
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Fig.  10.  Malrotation  and  mid-gut  volvulus  in  a  six  v/eek  old  infant  with  recent  onset 
of  bile-stained  vomiting. 

Stomach  and  duodenum  are  distended.  The  obstructed  distal  third  of  duodenum 
(arrow)  is  visualized  through  the  gastric  antrum.  No  air  is  seen  distally. 

Findings  at  surgery  were  malrotation  with  mid-gut  volvulus.  In  addition  a  peritonea 
band  extended  across  and  obstructed  the  duodenum. 

tation  of  the  duodenal  bulb  j^een  in  duodenal  ati'esia  is  usually  not  present  in 
obstructions  due  to  malrotation  anomalies  (Fig  9,  10).  If  the  infant's  condi- 
tion warrants  it  the  most  important  diagnostic  ]M-occdure  following  the  sur- 
vey films  is  a  barium  enema.  The  combination  of  duodenal  obstruction  and 
evidence  on  the  enema  films  of  malposition  of  the  cecum  is  diagnostic  of  mal- 
rotation with  peritoneal  bands  and/or  mid-gut  volvulus. 

Where  malrotation  has  resulted  in  an  incomplete  obstruction  moderate  di- 
latation of  the  proximal  duodenum  will  be  associated  with  variable  amounts  of 
gas  in  the  lower  small  bowel.  The  appearance  will  be  similar  to  that  of  duo- 
denal stenosis.  The  site  of  obstruction  in  malrotation  with  mid-gut  volvulus 
is  not  always  at  the  third  portion  of  the  duodenum,  however,  and  may  occur  in 
the  jejunum  or  the  ileum  (Fig  11).  Barium  enema  studies  will  facilitate  diag- 
nosis by  indicating  an  abnormal  position  of  the  cecum  consistent  with  some 
form  of  malrotation.  Rarely,  malrotation  and  mid-gut  volvulus  will  present  as 
duodenal  obstruction  associated  with  fluid  filled  loops  of  small  bowel  (pseudo- 
tumor) (Fig  12). 
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Fig.  n.  Malro- 
tation  and  mid- 
gut volvulus  in  a 
four  day  old  in- 
fant who  on  the 
first  day  of  life 
passed  a  large 
bloody  meconium 
stool  and  began 
to  vomit  shortly 
afterward.  A.  Su- 
pine film  of  ab- 
domen reveals  o 
distended  stomach, 
as  well  as  some 
dilated  loops  of 
small  bowel  within 
left  upper  quad- 
rant. These  find- 
ings suggest  a 
small  bowel  ob- 
struction most 
likely  jejunal.  B. 
On  barium  enema 
examination  the 
colon  is  completely 
located  within  the 
left  abdomen  in- 
dicating the  pres- 
ence of  a  malrota- 
tion  and  probable 
mid-gut  volvulus. 
These  findings 
were  confirmed  at 
surgery.  (Courtesy 
of  Dr.  H.  Gross- 
man, New  York, 
N.  Y.) 
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Fig.  12.  Malro- 
tation,  mid-gut  vol- 
vulus, and  meco- 
nium peritonitis  in 
a  newborn  who 
presented  with  ab- 
dominal distention 
and  vomiting.  A. 
Stomach  and  duo- 
denum are  mod- 
erately dilated 
and  only  a  portion 
of  the  duodenal 
sweep  is  visual- 
ized. No  air  is  seen 
distally.  However, 
there  is  a  soft  tis- 
sue mass  in  the 
right  upper  quad- 
rant displacing  the 
duodenal  sweep. 
The  mass  repre- 
sents fluid  filled  in- 
farcted  small 
bowel.  B.  On  the 
upright  film  an  air 
fluid  level  is  seen 
within  the  stomach. 
In  addition  mottled 
calcifications  indi- 
cating meconium 
peritonitis  are 
present  in  left  part 
of  abdomen.  Find- 
ings at  surgery 
were  malrotation, 
mid-gut  volvulus 
and  meconium 
peritonitis. 
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Jejunoileal  atresia  and  stenosis 

Atresia  and  stenosis  of  tlie  jejunum  and  ileum  are  less  often  associated  with 
other  important  conp;enital  anomalies  than  are  the  duodenal  occlusions  and 
they  have  no  ]>ai  ticulai'  i-elatioii  to  tlu'  occiiiTcncc  of  Down's  syndrome.  Louw 
(10)  found  the  most  serious  ahiiormalitii's  associated  with  jejunoileal  occlu- 
sions to  I)e  meconium  pciitonitis  and  omi)halocele.  As  with  duodenal  occlusion, 
hyperhilii'uhinenua  is  often  found  associated  with  obstructing  jejunal  lesions. 
Louw  (10)  found  5  of  his  17  cases  to  be  deeply  jaundiced,  3  of  them  requiring 
exchange  transfusions. 

High  jejunal  lesions  may  ])resent  a  (dinical  picture  similar  to  that  of  duo- 
denal ol)struction  but  the  lowtT  the  obstruction  i>  in  the  small  bowel  the  more 
pi-ominent  is  the  abdominal  distention  and  the  less  fiiTiuent  is  the  vomiting. 
Delay  in  the  diagnosis  of  jejunal  or  ileal  atroias  and  severe  stenosis  is  particu- 
larly dangerous  Itccause  incicasing  distention  of  the  bowel  wall  leads  to  vascu- 
lar changes  and  e^•entual  perforation. 

Atresia,  which  is  more  conunoidy  encountered  than  stenosis,  jjresents  radio- 
graphically  as  a  c()m|)l('t('  obstruction  of  the  small  l)Owel  with  distention  of  the 
small  intestine  proximal  to  the  site  of  the  obsti'uction  I  Fig  13,  14).  Thei'e  is  no 
gas  demonstrable  in  the  large  bowel  oi'  rectum.  AAdien  the  obstruction  is  in  the 
jejumnn  the  gas-filled  loops  of  intestine  tend  to  be  localized  to  the  upper  ab- 
domen in  the  erect  position.  Occlusions  involving  the  more  distal  jiortions  of 
the  small  bowel  freqiu-ntly  become  more  difficult  diagnostic  prol)lems  because 
a  greatei'  length  of  bowel  l)t'comes  distended  and  the  infant  abdomen  is 
crowded  with  gas-filled  loops  with  no  characteristic  mai'kings  or  position  mak- 
ing differentiation  between  small  bowel  and  colon  practically  inipossil)le  on 
the  survey  films.  In  this  circunr-^tance  a  barium  enema  examination  will  indi- 
cate the  position  and  condition  of  the  colon  making  it  possible  to  differen- 
tiate l)etw(>en  small  bowel  and  colonic  obstiuction.  As  noted  above  distal 
small  bowel  ati-esia  is  associated  with  microcolon  >ince  tliiTe  has  been  pas- 
sage of  little  or  no  meconium  through  the  colon  (Fig  1 .")  i ,  Higher  levels  of 
atresia  ai'e  associated  with  largei'  colons  because  of  the  passage  of  ciuantities  of 
meconium  formed  below  the  .-ite  of  ()b>ti'uction.  Small  bowel  stenosis  presents 
as  an  incomplete  obstruction  and  \-ariable  quantities  of  gas  will  be  seen  dis- 
tal to  the  point  of  oi)struction  i¥ig  16). 

Duplications 

Duplications  of  the  intestinal  tract  may  cause  complete  or  partial  ob- 
sti'uction of  the  small  bowi'l.  \Mnle  this  usually  does  not  occur  until  late  in- 
fancy oi-  eai'ly  childhood  it  may  (le\-el(jp  in  eai'ly  iid'ancy.  Duplications  may 
arise  from  any  i)oilion  of  the  alimentary  tract  from  the  tongue  to  the  anus; 
but  these  congenital  anomalies  are  most  connnon  in  the  ileum  and  esophagus, 
(ii'oss  et  al  (111  found  that  of  39  du])lications  involving  tiie  small  intestine  the 
disti-ibution  was  a>  follows:  4  in  the  duodenum,  4  in  the  jejunum,  20  in  the 
ileum  and  8  at  the  ileocecal  junction.  Three  others  arising  from  the  duo- 
denum or  jejunum  extended  as  a  tubular  structure  through  the  diaphragm 
into  the  thorax. 


Fig.  13.  Jejunal 
atresia  and  meco- 
nium peritonitis  in 
a  two  day  old  in- 
fant with  vomiting. 

The  small  bowel 
is  markedly  di- 
lated. Valvulae 
conniventes  are 
still  detected 
within  a  large  loop 
of  jejunum  located 
in  mid-portion  of 
abdomen.  In  the 
right  upper  quad- 
rant are  collec- 
tions of  calcifica- 
tion (orrow)  indi- 
cating presence  of 
meconium  perito- 
nitis. A.  Upright 
film  of  abdomen 
demonstrates  huge 
air  fluid  levels 
and  peritoneal 
calcifications  (or- 
row). At  surgery, 
jejunal  atresia  was 
present  with  a 
small  perforation 
just  proximal  to 
the  atresia. 
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Fig.  14.  Jejunal 
atre  ia.  A.  Dis- 
tended loops  of 
small  bowel  are 
noted  predomi- 
nantly in  the  upper 
abdomen.  B.  Up- 
right film,  same  pa- 
tient, demonstrates 
air  fluid  levels 
within  the  small 
bowel.  Although 
no  characteristic 
bowel  markings 
are  maintained, 
the  predominant 
location  within  the 
upper  abdomen 
and  the  limited 
number  of  dis- 
tended loops  sug- 
gest jejunal  atre- 
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Fig.  15.  Ilial  atresia,  malrotation,  and  volvulus  in  a  one  day  old  infant  presenting 
with  abdominal  distention.  The  original  study  of  the  abdomen  demonstrated  distended 
small  bowel  loops. 

Barium  enema  reveals  a  microcolon  extending  from  the  sigmoid  to  the  cecum  which 
is  located  in  the  right  upper  quadrant.  There  are  also  dilated  small  bowel  loops  and 
a  mass  is  present  in  the  right  lower  quadrant. 

Ilial  atresia  and  malrotation  were  diagnosed  by  the  presence  of  a  microcolon  and 
an  abnormally  located  cecum.  A  mass  in  right  lower  quadrant  suggested  an  associated 
volvulus.  All  findings  were  confirmed  at  surgical  exploration. 
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Duplications  are  usually  spherical  or  tubular  in  shape,  have  a  well  developed 
smooth  muscle  layer  and  arc  lincil  with  a  nuu'ous  membrane.  The  type  of 
mucosa  is  not  always  similar  to  that  of  the  adjacent  intestine  and  on  occasion 
there  may  be  2  or  3  different  tyjies  of  mucosa  in  a  single  structure. 

It  is  consit-lered  that  dujdications  arise  during  the  stage  of  recanalization  of 
the  intestinal  tract.  The  solid  cord  of  epithelial  cells  which  have  obliterated  the 
lumen  are  recanalized  by  vacuoles  which  coalesce  to  reestablish  a  lumen.  If 
one  vacuole  fails  to  coalesce  with  the  reformed  lumen  it  may  persist  as  a  du- 
plication. 

Duplications  of  the  small  l)owel  usually  present  clinically  as  partial  or 
complete  intestinal  obstruction.  This  results  from  compression  of  a  segment  of 


Fig.  16.  Jejunal  stenosis.  Jejunum  is  markedly  distended  although  gas  is  present 
distal  to  the  dilated  bowel.  The  features  indicate  an  incomplete  small  bowel  obstruc- 
tion. At  surgery  the  obstruction  was  caused  by  a  membrane  with  a  small  pinpoint 
opening. 
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Fig.  17.  Ileoce- 
cal duplication  in 
a  newborn.  A.  A 
large  mass  is  pres- 
ent within  the  right 
lower  quadrant 
(arrows)  oultined 
along  its  lateral 
and  inferior 
margins  by  air 
within  the  bowel. 
Small  bowel  is 
moderately  di- 
lated although  gas 
is  seen  within  rec- 
tum. B.  Barium  en- 
ema study  again 
outlines  the  mass  in 
right  lower  quad- 
rant (arrow). 
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Fig.  18.  Ileal  du- 
plication in  a 
young  boy  who 
presented  with 
right  lower  quad- 
rant pain  of  one 
month  duration.  A. 
Mass  is  seen  dis- 
placing medial 
part  of  cecum  as 
well  as  the  adja- 
cent small  bowel. 
B.  Spot  film  of  ter- 
minal ileum  ob- 
tained during  a 
small  bowel  study 
reveals  the  ex- 
trinsic nature  of 
the  mass  as  well 
as  its  mobility.  The 
mucosa  of  the  ter- 
minal ileum  is  al- 
tered but  not 
destroyed  or  in- 
filtrated. (Cour- 
tesy of  Dr.  H. 
Grossman,  New 
York,  N.  Y.) 
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intestine  by  a  noncoininunicating  adjacent  duplication  whicli  lias  become 
distended  by  the  accumulation  of  .secretions  within  it.  In  some  instances  the 
duplication  may  obstruct  by  intussusception  or  by  torsion  with  small  bowel 
volvulus.  Pain  may  result  from  over-distention  of  the  duplication.  When  there 
is  a  lining  of  gastric  mucosa  and  communication  between  the  duplication  and 
the  adjacent  intestine,  pain  may  result  from  peptic  ulceration  within  the  du- 
plication or  the  adjacent  communicating  bowel  segment.  Bleeding  is  associ- 
ated with  ulceration  or  with  interference  of  the  vascular  supply  of  the  bowel 
by  the  distended  duplication. 

Duplications  are  only  rarely  filled  by  barium  studies  and  can  be  appreci- 


Fig.  19.  Pseudocyst,  meconium  ileus.  Lateral  film  of  abdomen  in  a  newborn  with 
meconium  ileus  demonstrates  huge  cystic  mass.  Surgical  exploration  revealed  this  to  be 
necrotic  intestine  filled  with  meconium.  (Courtesy  of  Dr.  H.  Grossman,  New  York,  N.  Y.) 
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Fig.  20.  Meco- 
nium ileus.  A.  Small 
bowel  is  markedly 
dilated.  The  small 
bowel  on  the  left 
is  considerably 
more  dilated  than 
that  located  on  the 
right.  A  ground 
glass  appearance 
due  to  the  pres- 
ence of  meconium 
within  the  bowel 
is  also  observed  on 
this  side.  Associ- 
ated with  this  are 
multiple  bubbles  of 
of  air  of  variable 
sizes.  B.  Upright 
film  of  same  pa- 
tient demonstrates 
poorly  defined 
and  irregular  air 
fluid  levels.  Air 
bubbles  are  still 
apparent  since 
most  of  the  air  still 
remains  adherent 
to  the  meconium. 
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atod  oil  survey  films  only  if  they  arc  quite  large  (Fig  17).  Should  a  communi- 
cating ilu])lication  in  the  distal  small  bowel  be  visualized  with  barium  its 
radiographic  differentiation  from  [Meckel's  diverticulum  would  likely  not  be 
possible.  The  usual  radiogiapliic  features  of  duplications  are  those  of  par- 
tial or  complete  small  bowel  ohstinction.  These  may  be  at  any  level  of  the 
bowel  although  tlu  y  aiv  nio-t  connnonly  in  the  ileum  and  at  the  ileocecal  re- 
gion. Barium  studies  njiiy  i(\cal  displacement  of  the  adjacent  bowel  by  a 
sharply  defined  extrinsic  mass  i  Fig  17,  18).  The  intestinal  mucosa  will  appear 
stretched  with  no  demonstiahlc  ulcerations.  If  a  duplication  is  the  cause  of 
intussuscei)tion,  it  will  be  diflicult  to  differentiate  this  from  other  mass  le- 
sions. 

Duplications  which  arise  in  the  small  bowel  and  extend  through  the  dia- 
phragm into  the  thorax  apjiear  as  spherical  or  tubular  soft  tissue  densities  in 
the  posterior  mediastinum.  They  aic  usually  associated  with  anomalies  of  the 
lower  cervical  or  upper  doisal  spine.  (Iross  found  that  in  all  such  lesions 
there  was  communication  with  the  intestine  at  the  site  of  origin  of  the  duplica- 
tion. In  some  cases  the  anomalous  structure  may  be  coiled  upon  itself  in  the 
thorax  presenting  a  radiographic  appearance  difficult  to  distinguish  from  dia- 
phi'agmatic  hei'iiia.  The  coexistence  of  a  duplication  extending  into  the  thorax 
with  a  diaphragmatic  hernia  has  been  reported  (11,  121. 

Meconium  Ileus 

Meconium  ileus  is  a  common  cause  of  intestinal  obstruction  in  the  newborn 
period.  It  is  one  of  the  piotean  manifestations  of  cystic  fibrosis  (mucoviscido- 
sis) and  occurs  in  appi'oxiniatcly  20  per  cent  of  all  patients  with  that  disorder. 
In  meconium  ileus  the  intestine  is  obstructed  by  abnormal  meconium  which 
becomes  inspi.ssated  in  the  distal  ileum.  For  some  time  it  was  considered 
that  this  abnormal  meconium  was  the  result  of  deficient  enzyme  production 
due  to  fibrosis  of  the  pancreas.  Recent  pathological  studies  (13),  however, 
indicate  that  altered  small  intestinal  glands  are  primarily  responsible  for  the 
development  of  meconium  ileus  and  that  pancreatic  lesions  are  of  secondary,  if 
any,  importance  in  the  pathogenesis  of  this  condition. 

Introduction  of  new  surgical  techniques  has  increased  the  surgical  sur- 
vival rate  (50%)  in  uncomplicated  cases  but  meconium  ileus  is  frequently  ac- 
companied by  the  intraabdominal  complications  of  volvulus,  gangrene,  atresia 
and  perforation.  Atresia  or  volvulus  without  gangrene  or  peritonitis  does  not 
appear  to  alter  the  sui'vival  rate  significantly  but  perforation,  peritonitis  and 
gangrene  are  ominous  developments  which  gravely  affect  the  survival  prog- 
nosis (14).  These  secondary  complications  unfortunately  are  quite  common 
and  occur  when  the  grossly  distended  meconium-fiUed  loops  twist  upon  them- 
selves. In  some  cases  vascular  compromise  leads  to  gangrene  which  in  turn 
may  progress  to  necrosis  and  pei  foi-ation.  At  times  there  may  be  formation  of 
a  cystic  mass  of  necrotic  intestine  containing  fluid  meconium.  Santulli  (15) 
has  referred  to  this  as  a  "pseudocyst"  (Fig  19).  In  meconium  ileus  atresias  are 
considered  to  be  the  result  of  volvulus  and  of  "inflammation  and  fibrosis"  (14). 
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Although  the  clinical  i)icturc  is  essentially  that  of  any  neonatal  low  small 
bowel  obstruction  there  are  some  suggestive  features  which  may  be  noted. 
The  abdomen  is  distended  and  hard.  Rubbery  loops  of  bowel  which  pit  on  pres- 
sure may  be  seen  or  pal])ate(l  througli  the  abdominal  wall  and  rectal  examina- 
tion usually  reveals  an  unusually  small  anus  and  rectum.  About  one-third  of 
the  patients  will  have  a  family  history  of  cystic  fibrosis  or  meconium  ileus. 

In  some  cases  the  radiographic  appearance  is  indistinguishable  from  low 
small  bowel  obstructions  due  to  other  causes.  In  many  cases,  however,  there 
are  roentgen  features  which  provide  reliable  clues  to  the  correct  diagnosis. 
Characteristically  in  many  cases  th(^  gas-filled  loops  of  small  l;)0wel  may  show 
a  significant  variability  in  ~iz(  .  Sdinc  may  be  consideral)ly  distended  while 
others  are  only  moderately  dihitcil  or  practically  normal  in  calibre  i  Fig  20). 
Neuhauser  (16)  first  called  attention  to  a  ground-glass  or  soap-bubble  pat- 
tern of  the  meconium  in  the  bowel  as  seen  on  the  survey  film  (Fig  20).  This 
characteric  pattern  is  considered  to  be  due  to  a  mixture  of  air  with  thick  in- 
spissated meconium.  While  this  soap-bubble  pattern  of  meconium  in  the  ob- 
structed small  bowel  of  a  neonate  should  strongly  suggest  meconium  ileus  the 
same  pattern  occasionally  may  be  seen  in  patients  with  ileal  atresia  or  with 
aganglionic  involvement  of  the  terminal  ileum.  Another  roentgen  feature  of 
some  cases  is  the  absence  of  fluid  levels  in  the  erect  position  117)  picsumably 
due  to  the  viscosity  of  the  intestinal  contents  and  the  inhiljition  of  intestinal 
secretion  by  the  adherence  of  viscid  meconium  to  the  bowel  wall.  Absence  of 
fluid  levels  in  the  erect  position  is  not  a  feature  of  all  casi's,  ho\ve\-er  and  the 
presence  of  fluid  levels  does  not  nec(--;ii  il>-  imf luatc  ;ej.;iinst  the  diagnosis.  The 
lack  of  fluid  levels  on  the  other  luniil  i>  a  .-tiong  chu'  favoring  meconium  ileus. 
When  present,  fluid  levels  tend  to  form  slowly  with  change  in  the  infant's 
position.  In  some  cases  a  huge  mass  tilling  much  of  the  abdomen  and  repre- 
senting a  large  pseudocyst  may  he  .•^een  (Fig  19). 

As  with  other  low  small  bowel  obstiuetions  differentiation  between  small 
and  large  bowel  may  l)e  impossible  and  a  barium  enema  will  ix'veal  the  posi- 
tion and  character  of  the  colon.  In  mt'conium  ileus,  the  colon  is  usually  very 
small  in  calibre  (microcolon)  as  there  has  not  been  passage  of  meconium 
through  it.  (Fig  21).  Although  small  or  hyjioplastic  colons  may  l)e  demon- 
strated in  other  forms  of  small  bowel  ol)struction  Singleton  (9)  has  found  that 
the  smallest  colons  are  seen  with  meconium  ileus. 

Complicating  volvulus  or  atresia  is  usually  first  appreciated  at  surgery. 
Peritoneal  calcifications  indicative  of  ])i'enatal  meconium  peritonitis  may  be 
noted  es])ecially  localized  aromifl  the  ]K'i'ipheral  regions  of  the  peritoneal 
cavity.  Calcificat ictus  may  also  be  seen  in  the  bowel  wall.  Associated  con- 
genital anomalies  aie  rehitivcly  rare  in  meconium  ileus  (14). 

Meconium  Ileus  Equivalent 

Meconium  ileus  eciuivalent  may  occur  in  older  infants  and  cliildi-en  and 
has  been  reported  in  patients  langing  in  age  from  7  months  to  15  years.  The 
clinical  features  of  this  condition  are  those  of  mechanical  intestinal  ob.struc- 


44 


JOHN  E.  MOSELEY  AND  JACK  G.  RABIXOWITZ 


tion  occun-ing  in  a  child  known  to  have  cystic  fibrosis  of  the  pancreas.  Fre- 
quently the  meconium  ileus  eciuivalcnt  has  been  associated  with  inadequate 
dosage,  cessation,  or  omission  of  paiicicatic  enzymes  in  treatment.  Cordonnier 
and  Izant  1I81  have  called  attention  to  certain  aids  in  the  diagnosis  of  this 
condition  which  must  be  differentiated  from  other  foi'ms  of  intestinal  obstruc- 
tion, particularly  intussusception  and  l)Ostoperati^•e  adhesions.  Often  a  soft, 
indentable  mass  of  impacted  material  in  the  intestine  can  be  palpated  through 
the  abdomen  or  rectum.  Ivadiographically  the  flat  film  of  the  abdomen  may 
show  the  cecum  and  ascending  colon  and  the  distal  ileum  to  be  filled  w-ith  a 
soap  bubble  ]iattern  of  intestinal  conteiU  similar  to  the  soa])  bubble  pattern  of 
meconium  in  meconium  ileus  of  the  neonate.  A  contrast  enema,  preferrably 
with  a  water  soluble  contrast  medium,  will  sometimes  demonstrate  the  in- 
traluminal nature  of  the  obstruction  and  the  dilated  proximal  intestine  and  will 
make  possible  the  exclusion  of  an  intussusception. 

Mecon in m  Periton itis 

Meconium  jx-ritonitis  is  a  non-bacteinal,  chemical  ])ei-itonitis  resulting  from 
a  perfoi'ation  of  the  gastrointestinal  tract  during  inti'auteiine  or  early  neo- 
natal life.  Should  the  perforation  I'eniain  patent  after  birth  a  secondary  bac- 
terial peritonitis  I'esnlts.  In  some  cases  no  sign  of  perfoi'ation  can  be  found  at 
operation,  indicating  tliat  pei'foration  during  inti'auterine  life  was  sealed  ofi' 
before  biilh.  Alecomum  ])ei'itonitis  is  usually  ilue  to  an  intestinal  obstruction 
resulting  from  thick,  inspissated  mi-coinum  in  patients  with  fibrocystic  disease 
of  the  panci'cas  oi'  to  intestinal  atresia  (Fig  13),  and  in  some  cases  to  a  com- 
bination of  both.  Less  coinmonly  tlie  condition  may  result  from  intestinal 
stenosis,  volvulus  (Fig  12),  bands  oi'  mipture  of  a  Meckel's  di\-ei-ticulum.  In 
those  infants  who  do  not  pi-e.~~ent  with  associated  meconium  ileus,  the  ju'Ognosis 
is  more  fa\-oral)le  jiroviding  the  condition  is  diagnosed  and  treated  prior  to 
the  onset  of  snpei'imposeil  bacterial  infection. 

Wlien  the  pei'foration  has  occiu'i'ed  in  utero  without  an  associated  obstruc- 
tion and  with  sealing  of  the  defect  befoi'e  bii'th,  the  patients  ai'e  asymptomatic 
and  the  disease  is  disc()^•ered  fortuitously  on  films  of  the  abdomen  made  for 
some  Tun-elated  reason.  In  general,  howevei',  nieconiuiu  pei'itonitis  is  a.sso- 
ciatcd  with  an  intestinal  obsti'uction.  .\bdonhnal  distention,  \-onfiting,  and 
obstipation  ai'e  the  usual  (dinical  featm-es.  In  some  case.-  thei'e  may  be  vari- 
able degrees  of  pneumoiieritoneuni. 

The  roentgen  diagnosis  of  meconium  pei'itonitis  is  based  on  the  identification 
of  calcium  within  the  peritoneal  ca^•ity  on  abdominal  roentgenograms.  iNIe- 
conium  in  contact  with  the  jieritoneal  fhiid  shows  a  marked  projiensity  to 
calcify  and  calcification  may  occur  in  some  cases  as  early  as  24  hours  after 
extrusion  of  the  meconium  into  the  peritoneal  ca\-ity.  Fhe  intraabdominal 
calcium  deposits  may  occur  as  a  single  (duster  (Fig  13 1,  a  few  small  scattered 
clusters  or  as  long  linear  calcium  shadows  which  tend  to  be  localized  to  the 
periphery  of  the  abdomen  (Fig  221.  These  lie  on  tlie  i)eritoneal  surface  and 
are  seen  to  be  situated  anteriorly  or  i)osteriorly  in  the  lateral  projection  or  at 
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Fig.  22.  Meconium  peritonitis  in  a  newborn  presenting  with  marked  distention  and 
scrotal  swelling.  There  is  very  little  gas  distributed  throughout  the  small  bowel.  Plaques 
and  linear  strands  of  calcification  outline  the  abdominal  flanks.  In  addition  the  scrotal 
sac  is  distended  and  there  is  a  linear  calcification  within  (arrow). 

the  flank  in  the  antero-iiosterior  i)rojection.  On  occasion  calcium  dciiosits  may 
be  seen  within  the  scrotal  sac,  extruded  meconium  having  spilled  into  the 
scrotum  through  the  connnunication  between  the  peritoneal  cavity  and  the 
processus  vaginalis  (Fig  22 1 . 

Although  the  calcific  meconium  salts  in  meconium  peritonitis  are  easily 


46  JOHN  E.  MOSELEY  AND  JACK  G.  RABINOWITZ 


Fig.  23.  Meconium  peritonitis  and  ileal  atresia.  Lateral  film  of  abdomen  demon- 
strates intramural  calcification  within  a  loop  of  ileum.  Somewhat  superior  to  this  area  is  a 
mottled  collection  of  calcification.  Small  bowel  is  distended  proximally  indicating  ileal 
atresia. 

idcntifuMl  when  they  lie  pci'lplu'rally  or  in  tlic  sci'otal  sac,  it  may  he  difficult, 
to  iliftVi-cutiatc  calcifications  on  the  ^cro.-a  of  the  bowel  from  intraluminal  or 
inti'amural  calcification  (Fi^  23).  Intralunnnal  calcifications  within  inspis- 
satcil  meconium  may  oc(aii'  in  association  with  ohst I'uctions.  The  calcification 
in  these  in.-tance>  i.-  likely  to  appeal-  as  multiple  i-ounded  densities  or,  oc- 
ca>i()i!all\',  a~  conccntiic  r\]\<s.>  in  conti'ast  to  the  (dustei'-like  pla(|ues  or  pe- 
I'iphcrai  calciinn  lines  of  meconium  peritonitis.  Intralunnnal  calcifications, 
howe\-er,  may  al,-o  appear  in  a  linear  arran<;ement  in  which  case  their  loca- 
tion is  suii<i;ested  hy  their  more  central  position  in  the  ahdomen  as  seen  in  the 
AP  and  lateral  projections. 
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Intramural  calcification  apparently  represents  an  incomplete  form  of  jier- 
foration  anil  occm-s  when  meconium  is  extruded  into  the  wall  of  the  intes- 
tine through  an  ulceration.  This  has  hccn  dcsci-ihed  in  rare  instances  in  associa- 
tion with  small  howel  atresia,  volvulus  and  fibrocystic  disease  of  the  iiancreas. 

Disciist  Snmil(iti)iij  SiiKill  lioircl  ( )b.stnicti(>)i 

Becausi'  it  is  difficult  or  impossible  in  many  cases  to  differ(>ntiate  between 
distended  small  bowel  and  colon  on  sui'vey  films  of  the  neonatal  abdomen,  le- 
sions of  the  lai',<2;e  bowel  may  simulate  low  small  bowel  obstruction.  The  clinical 
manifestations  are  also  similai'  and  usually  jirovidc  no  relial)le  means  for  dif- 
ferential dia,u;nosis.  In  tins  instance  it  is  always  worthwhile  to  examine  the 
abdomen  in  the  lateral  i)rojecti()n  since  in  this  view  the  lonsi  sweej")  of  the  des- 
cending colon  may  occasionally  be  identifieil  in  the  prevertebi-al  area  (191. 
When  the  colon  cannot  l)e  so  identified  a  bai-iuni  enema  examinat'o  i  is  im- 
perati^•e  to  exclude  a  lai-ge  bowel  obsti-uctioii. 

Hii-scli<pi'ung's  disease  in  the  neonate  prest'iits  as  intestinal  obstruction 
l20).  Although  initially  well,  infants  with  this  disordei'  usually  become  dis- 
tended and  vonnt  bile  stained  material  within  the  first  3(i  or  48  hours.  The 
passage  of  meconium  is  delayed  and  the  (dinical  pictur(>  is  that  of  intestmal 
obstruction.  Survey  films  of  the  distendt'd  abdomen  may  show  numerous  gas 
filled  loops  of  intestine  with  aii'  lluid  le^•els  (Fig  241.  Differentiation  be- 
tween small  bowt'l  and  colon  is  usually  difiicult  oi'  imi)ossil)le  and  barium 
contrast  examination  of  the  colon  is  nect'ssaiy.  In  some  instances  the  barium 
enema  films  may  show  a  transitional  zone  in  the  colon  I'cpi'esenting  a  change 
from  the  narrower  distal  agaiiglionic  segment  to  a  dilated  ganglionic  por- 
tion. The  agaiiglionic  segment  usually  extends  somewhat  i)roximal  to  the  ac- 
tual >ite  of  transition  as  demonstrated  radiograi)liically.  In  many  instances, 
however,  the  colon  in  the  newborn  will  show  a  normal  calibi'e  throughout  with 
no  e\-ideiice  of  a  transitional  zone.  In  t'itlier  case  the  microcolon  seen  in 
distal  small  bowel  atresia  (or  meconium  ileus  i  is  excduded  and  a  normal  po- 
sition of  the  cecum  rules  against  a  mali-otation  with  small  bowel  volvulus. 

When  the  barimn  enema  shows  a  colon  of  uniform  calibre  delayed  films  are 
of  the  utnio.-t  importance  since  patients  with  agaiiglioiiosis  show  very  poor 
evacuation  on  films  made  24  and  48  hours  after  the  enema  study  (Fig  25).  In 
the  neonate,  radiogi'aphic  diagnosis  of  Hirschsprung's  disease  may  be  made 
on  the  ba.-is  of  this  colonic  stasis  alone.  Hope  et  al  (21)  have  stressed  the 
diagiio-tie  im])()rtance  of  irregular,  bizarre  contractions  of  the  aganglionic 
segment  and  belie^•e  that  these  indi'iitations,  which  are  irregular  in  both  spac- 
ing and  extent  are  the  result  of  dysi'hytlunia  produced  by  the  agaiiglioiiosis. 
It  is  their  experience  that  these  irregular  contractions  are  a  more  frequent 
finding  in  eai'ly  infancy  than  a  well  demarcated  transitional  zone.  This  has 
also  l)een  our  ex])erience  but  in  those  instances  where  there  is  neither 
bizarre  contractions  nor  a  transitional  zone,  persistent  colonic  stasis  may  be 
relied  upon  as  a  major  diagnostic  feature. 

Long  segment  Hirschsprung's  disease  i.e.,  aganglionosis  involving  the  entire 
colon  and  the  terminal  ileum  jireseiits  during  the  first  three  months  of  life  as 
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Fig.  25.  Hirschsprung's  disease  diagnosed  on  24  hour  film.  A.  Initial  barium  enema 
study  reveals  no  obvious  transition  zone  and  was  interpreted  as  being  normal.  B.  Twenty- 
four  hours  later,  lateral  film  of  the  abdomen  demonstrates  marked  barium  retention  as 
well  OS  a  transitional  zone  within  the  rectum.  Hirschsprung's  disease  was  diagnosed  and 
confirmed. 
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Fig.  26.  Meconium  Plug  Syndrome.  A  long  filling  defect,  representing  a  meconium 
plug,  extends  from  the  hepatic  flexure  to  the  rectum.  The  barium  filled  colon  is  of  normal 
calibre.  There  is,  however,  a  marked  degree  of  small  bowel  obstruction.  The  plug  was 
promptly  extruded  and  the  patient  became  and  has  remained  asymptomatic. 

un  intci-mittciit  ,-inall  howcl  ohstruetion.  In  thrse  cases  the  colon  i>  usually  of 
normal  calihi-e,  without  transitional  zones,  hut  shorter  than  in  a  noi'uial  new- 
hoi-n.  Ileal  intussusception  may  he  ohserveil  on  jilain  films  and  in  harium  meal 
examinations  1 22 1 . 

The  meconium  plug  syndrome  may  also  simulate  neonatal  small  bowel  ob- 
struction. In  this  syndronu',  howevei-,  there  is  relief  of  the  obstructive  symp- 
toms after  digital  examination  of  the  rectum  or  a  cleansing  enema  which 
dislodges  a  mecomum  plug;  barium  enema  examination  in  these  j^atients  often 
discloses  a  long  i)lug  of  obstructing  meconium  high  in  the  colon  and  a  small 
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calibre  eollai)secl  left  colon.  Siibseciuent  barium  enemas  then  show  u  colon  of 
normal  calilire  and  with  no  bizarre  contractions  and  normal  evacuation.  When 
the  mecomum  plug  extends  to  the  rectum  the  colon  may  be  of  normal  calibre 
(Fig  26 1 . 
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Tliio-TEPA  and  Methotrexate  Chemotherapy  of 
Advaneed  Ovarian  Carcinoma 


EZRA  M.  GREENSPAN,  M.D.,  F.A.C.P. 
INTRODUCTION 

A  chemotherapy-induced  regression  of  ovarian  carcinoma  may  be  tran- 
siently observc(l  in  from  20  to  80'r  of  patients  treated  with  various  alkylating 
agents  or  antimi'talxjlitcs  (l~13l.  Siii;j;lc  alkylating  agent  therapy  with  Thio- 
TEPA  or  Chloranihucil  has  yielded  an  a^•erao•o  response  I'ate  of  40  to  50%  in 
several  large  series  ol'  patients  in  all  (dinieal  stages  of  metastatic  dissemina- 
tion. Neverthele.-s,  many  chnicians  hesitate  to  add  chemotherapy  to  the 
standard  annaineiitarium  of  extirpative'  surgery  and  roentgen  therapy  be- 
cause of  presumed  short  (hiration  of  tumor  supiiression  and  fear  of  drug  tox- 
icity. This  is  unfortunate  since  all  efforts  at  earlier  i-ecognition  of  ovarian 
carcinoma  have  failed  to  yield  any  improvement  in  the  end  results  of  surgery 
and  x-ray  treatments  during  the  last  two  decades  (14).  Five-year  survival 
rates  after  sui'gery  (14-1())  remain  at  a  low  10  to  in  most  series  com- 

pri.-ing  all  clinieal  stages  at  laparotomy.  The  obvious  need  for  more  effective 
palliati^■e  measuro  and  a  growing  .■iwai'etiess  of  the  potential  value  of  chemo- 
therapy has  stinmlated  much  interest  in  the  techniques  and  duration  of  drug 
treatment,  choice  of  agents  (if  any  I .  methods  of  combining  different  available 
drugs,  and  tin-  relationship  of  chemotheraiiy  to  radiotherai)y.  This  paper  will 
pi'eseiit  a  six-year  experience  with  the  c()ml)ination  of  Thio-TEPA  and  Metho- 
trexate and  will  briefly  review  and  assess  some  of  the  diverse  aspects  of 
ovarian  cancer  chemothei-apy. 

n\-ai-ian  carcinoma  icpresents  a  uni(|uely  valid  testing  gromid  for  cytotoxic 
cliemol  liei  apy  when  the  neoplasm  is  chai'aeterized  by  gross  and  massive  dis- 
semination of  upper  abdominal  nu'tastases  with  or  without  ascites  (Stage  IV 
v.i.l.  The  consistently  feeble  effects  of  surgery  and  modern  super-voltage  ra- 
diotliei-apy  (14-181  on  this  eoliort  of  fresh  postoperative  Stage  IV  patients 
proA'ides  a  reliable  retrospective  historical  control  (parameter)  by  which  to 
assess  chemotherapy.  The  (dinician  confronted  with  the  symptomatic  man- 
au'einent  of  such  exteiisi\-e  postopi'rative  or  post-bioi)sy  Stage  IV  neoplasms 
must  attempt  to  ameliorate  the  usually  progressive  course  of  one  to  six 
months  of  intractable  alxlominal  pain,  |)eritoneal  and  pleural  effusions  and 
terminal  e])isodes  of  intestinal  and  renal  obstruction.  The  bulky,  easily  ob- 
ser\-able  tumor  masses  with  ascites  and  the  relatively  short  3  to  4  month 
median  survival  of  "fresh"  postoperative  Stage  IV  cases  prior  to  the  era  of 
chemotherapy,  offer  accurate  objective  guides  to  the  efficacy  of  drug  in- 
hibition in  terms  of  both  tumor  regression  and  host  survival.  Any  favorable 
effect  of  chemotherapy  alone  on  these  parameters  should  be  readily  discernible 

From  tlio  Medical  Service  and  Chemotherap3'  Clinic,  The  Mount  Sinai  Hospital,  New 
York,  N.  Y.  10029. 
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in  survival  data  since  less  than  10"^  of  Stage  IV  patients  would  be  expected 
to  live  more  than  one  year  (14j  and  less  than  5%  more  than  two  years  with- 
out radiation  or  chemotherapy.  In  the  somewhat  selected  Stage  IV  patients 
who  complete  a  course  of  supervoltage  x-ray  therapy  (14-181  or  arc  given 
radiogold,  the  one-year  survival  is  still  less  than  30%  and  the  two-year  sur- 
vival is  well  under  20% — a  clear  indication  of  the  feeble  effects  of  radio- 
therapy in  disseminated  disease. 

Staging 

Evaluation  of  chemotherapy  for  ovarian  carcinoma  is  impossible  without 
consistent  and  careful  designation  of  the  clinical  stage  and  past  treatment 
(19)  in  each  patient,  as  well  as  the  physical  extent  of  disease. 

The  following  modified  staging  classification  of  Walter  (20)  and  Keetal 
(21)  was  employed  in  evaluating  designated  cases  prior  to  chemotherapy: 

Stage  I:  Neoplasm  confined  to  ovary  (or  ovaries  I  in  pelvis;  completely  re- 
moved. 

Stage  II:  Neoplasm  incompletely  removed  at  surgery  or  recurrent  less  than 
six  months  after  surgery,  but  grossly  confined  to  pelvis. 

Stage  IIIA:  Late  recurrence  six  months  or  more  after  surgery  and/or  radia- 
tion therapy,  but  still  confined  to  pelvis. 

Stage  IIIB :  Late  recurrence  disseminated  above  pelvis  or  outside  abdomen. 

Stage  IV:  Fresh  postoperative  or  post-biopsy  with  diffuse  involvement  in 
upper  abdomen  with  or  without  ascites,  pleural  effusions,  etc. 
We  have  found  it  desirable  (19)  to  emphasize  the  difference  between  fresh 
postoperative  abdominal  metastases  (Stage  IV)  compared  to  late  recurrent 
pelvic  and/or  suprapelvic  metastases  (Stage  III).  The  metastatic  disease  re- 
current in  the  pelvis  (IIIA)  or  in  upper  abdomen  (IIIB)  months  or  years  after 
surgery  and/or  radiotherapy  was  much  less  predictable  in  response  and  sur- 
vival after  chemotherai)y  than  the  often  massive  "fresh"  postoperative  Stage 
IV  disease  although  both  Stage  IIIB  and  IV  may  at  certain  times  show  an 
equal  physical  extent  of  metastases. 

The  one-year  survival  after  onset  of  chemotherapy  in  late  recurrent  Stage 
III  varies  widely,  is  unpredictable  and  may  exceed  40%  (19j  in  contrast  to  the 
much  shorter  3  to  10%  survival  expected  in  "fresh"  postoperative  Stage  IV 
patients  receiving  no  radiotherapy  or  chemotherapy.  Longcr-than  expected 
survival  of  Stage  III  after  chemotherapy  may  be  due  not  only  to  the  in- 
hibitory effect  of  the  chemotherapy  itself,  but  also  could  reflect  an  originally 
slower  growing  neoplasm,  the  fortuitous  earlier  detection  of  recurrent  dis- 
ease with  smaller  or  less  bulky  metastases,  or  the  favorable  influence  and 
previous  efficacy  of  radiotherapy  in  altering  the  "tumor  bed"  and  pelvic  blood 
supply.  These  factors  could  account  for  a  slower  advent  of  intestinal  obstruc- 
tion or  other  terminal  events  in  Stage  III  compared  to  Stage  IV.  In  contrast, 
any  shorter  than  expected  survival  of  Stage  III  disease  after  onset  of  chemo- 
therapy could  represent  a  manifestation  of  biological  resistance  in  chrono- 
logically older  metastatic  disease. 
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^^'llell  comijuring  our  studies  with  previous  reports  it  should  be  noted  that 
many  authors  (17,  18)  designate  a  single  broad  clinical  Stage  III  classifica- 
tion to  include  all  a(h;iiicc(l  cnses,  i.e.,  both  late  recurrent  suprapelvic  IIIB 
metastatic  disease  with  the  "fresh"  postoperative  IV  cases.  Others,  notably 
]\IuniK-ll  and  Taylor  (14)  include  our  Stage  III  Irccun-cnt)  and  Stage  IV 
(freshi  cases  in  a  broad  Stage  IV  designation  of  suprapelvic  disease,  but 
split  our  Stage  I  into  sejjarate  Stages  I  and  II.  Some  designate  a  Stage  IV  to 
include  our  Stage  IIIB.  Since  previously  untreated  massive  upper  abdominal 
Stage  IV  disease  is  potentially  less  resistant  and  less  variable  than  the 
chronologically  older,  more  resistant  but  less  predictable  recurrent  Stage  III 
disease,  the  most  consistent  data  on  the  effect  of  chemotherapy  can  be  ob- 
tained in  the  cohort  of  Stage  IV  patients  treated  with  chemotherapy  alone 
immediately  after  initial  diagnosis  of  non-surgically  resectable  suprapelvic 
extensive  tumor  metastases. 

Previous  Studies 

The  potential  value  of  systemic  alkylating  agents  for  ovarian  carcinoma  was 
first  denioiistiatcd  in  1952  by  Kundles  and  Barton  (22)  with  oral  triethylene 
melamine  (TJvMl  and  by  Seligman  et  al  (Ij  with  intravenous  hemisulfur 
mustard  (2-chlor-2  hydroxydiethylsulfide) .  Four  years  later,  Sykes  et  al  (2j 
re]K3rted  eight  cases  of  objective  tumor  regression  and  14  with  temporary 
symptomatic  response  among  26  patients  treated  with  oral  TEM.  Seligman 
noted  that  the  response  to  hemisulfur  mustard  was  better  after  intravenous 
than  after  int ra])erit()neal  administration — an  observation  consistently  found 
with  other  oiicostatic  agents  as  well.  Hemisulfur  mustard  induced  transient 
relief  of  ascito  and  short-term  symptomatic  responses  in  9  of  14  of  Ruten- 
berg's  (3)  patients  and  in  21  of  30  treated  by  Green  (4).  Substantial  re- 
duction of  tumor  masses  was  observed  in  8  of  Green's  cases.  Despite  these 
encouraging  results  showing  transient  inhibitory  responses  in  as  many  as  70% 
of  cases,  it  was  not  feasible  to  continue  further  use  of  these  early  alkylating 
agents  because  of  severe  neurotoxicity  (HSMj  and  unpredictable  hemato- 
poietic depression  (TEM  I. 

Since  1959,  the  long-acting  i)arenteral  alkylating  agents  Thio-TEPA  (thio- 
pliosi)horamide)  [9)  and  the  oral  Chlorambucil  (8j  (Leukeranj  have  been 
re]iorted  to  inhibit  from  30  to  70'c.  of  cases  of  ovarian  cancer.  Karnofsky  and 
others  (23)  have  concluded  that  there  is  probably  no  single  ])referred  alkylat- 
ing agent.  Cross-resistance  between  Thio-TEPA  and  Chlorambucil  appears  to 
account  for  a  similar  average  rate  of  40  to  50%  responses  with  either  alkylat- 
ing agent.  A  35%  response  rate  after  Cytoxan  was  reported  by  Frick  et  al 
(10)  to  be  similar  to  that  after  Thio-TEPA.  However,  more  recently  the 
same  investigators  reported  as  high  as  70%  responses  after  Cytoxan  (12j. 

Synergistic  additive  therapeutic  effects  exerted  by  two  antineoplastic  agents 
acting  by  different  mechanisms,  viz.,  an  alkylating  agent  and  an  antimetabolite 
(antifol)  were  first  demonstrated  many  years  ago  by  Skipper  et  al  (24)  and 
by  us  (25 j  in  an  experimental  leukemia  in  1951-1952.  In  these  synergism 
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>tu(lie8  the  net  toxicity  from  two  individually  toxic  drugs  given  at  adequate 
therapeutic  dose  levels  was  not  additive  to  the  host,  although  both  survival 
and  tumoi'  regression  showed  marked  enhancement  com])ared  to  results  after 
single  drug  treatment. 

In  an  early  clinical  survey  of  folic  acid  antagonist  chemotherapy  in  1952, 
we  found  (26)  that  Methotrexate  was  ineffective  in  four  cases  of  mucus  cell 
n\ai-ian  carcinoma.  The  possibility  that  antifols  might  exert  an  antitumor 
riTcct  in  ovarian  carcinoma  seemed  remote  until  we  observed  (27)  a  case  of 
lapid  disappearance  of  pulmonary  and  abdominal  metastatic  papillary  serous 
•  ■ystadenocarcinoma  after  treatment  with  Methotrexate  (27)  alone.  This  ob- 
>ervation  stimulated  study  (19)  of  the  sustained  simultaneous  effects  of 
Methotrexate  (MTX)  with  Thio-TEPA  (TP)  from  1959-1961  m  35  pa- 
tients with  Stage  II,  III,  IV  ovarian  carcinoma.  The  double  drug  regimen 
(  Musisted  of  priming  and  maintenance  Thio-TEPA  concomitantly  with  re- 
peated intermittent  courses  of  oral  Methotrexate.  This  antimetabolite-alkyl- 
ating agent  combination  induced  strikingly  rapid  and  relatively  sustained  ma- 
jor regressions  of  massive  abdominal  tumors  among  two-thirds  of  23  fresh 
Stage  IV  cases  receiving  no  radiotheraj^y,  radiogold  or  extirpative  surgery.  The 
o^•erall  response  rate  of  70%  appeared  slightly  better  than  the  usual  40  to  50% 
level  expected  from  Thio-TEPA,  Chlorambucil  or  Cytoxan  alone.  Because  a 
large  proportion  of  the  good  and  excellent  responders  remained  in  remission 
fill'  more  than  six  months  on  this  combined  regimen,  the  synergism  study 
was  extended  for  four  more  years  to  include  103  patients.  Three-fourths  of 
these  patients  were  suffering  from  Stage  IV  ovarian  cancer.  The  double  drug 
treatment  with  Thio-TEPA  and  Methotrexate  has  been  supplemented  since 
1962  with  continuous  hematostimulative  and  anabolic  supportive  therapy 
(v.i.).  This  long-term  study  was  expected  to  yield  more  definitive  data  on:  (a) 
incidence  of  initial  regression  after  simultaneous  alkylating  agent-antimetal)- 
olite  treatment,  (b)  duration  of  sustained  clinical  remission  on  combined 
maintenance  chemotherapy,  (cj  value  of  hematostimulative  and  anabolic 
measures  in  enhancing  tolerance  to  drug  combinations,  and  (d)  response,  if 
any,  to  subsequent  agents  in  combination  particularly  the  jihosphamidase- 
■  K'tivated  alkylating  agent  Cyclophosphamide,  and  the  antimetabolite  5-FU 
after  appearance  of  resistance  to  the  Methotrexate-Thio-TEPA  combination. 

Procedure 

Priming  and  maintenance  Thio-TEPA  and  intermittent  Methotrexate  ther- 
■Apy  was  instituted  in  103  patients  with  ovarian  carcinoma.  There  were  70 
Stage  IV,  26  Stage  III  and  7  Stage  II  cases  in  this  study.  Ninety-six  pa- 
tients received  two  or  more  courses  of  MTX.  Combination  TP  +  MTX  therapy 
was  maintained  for  as  long  as  4V2  years.  Eighty-two  patients  began  treatment 
more  than  three  years  before  presenting  this  paper.  Eighty-five  of  these  pa- 
tients  were  hospitalized  at  The  Mount  Sinai  Hospital  on  private  or  ward  serv- 
ices. Seventy-two  cases  (Group  II)  since  1961  were  given  continuous  hemato- 
>timulative  therapy  (v.i.).  Combination  TP  +  ]\ITX  therapy  was  usually 
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begun  four  to  seven  days  postoperatively  in  Stage  IV  cases,  but  occasionally 
as  early  as  two  days  after  laparotomy.  The  priming  or  loading  dose  of  Thio- 
TEPA  consisted  of  60  mg  given  intramuscularly  in  15  mg  doses  daily  or  oc- 
casionally spaced  48  hours  apart.  The  individual  oral  daily  divided  dose  of 
Alcthotrexate  was  based  on  a  total  aggregate  dosage  per  week  ranging  from 
0.25  to  1.5  mg  per  kg  (15  to  125  mg  total  dose).  The  lower  aggregate  dosages 
were  employed  for  the  worst  "poor-risk"  patients,  i.e.,  those  with  poor  renal 
function,  fever,  cachexia,  diarrhea,  azotemia,  evidence  of  massive  or  recent 
radiation  therapy,  severe  anemia,  prior  drug  treatment,  severe  anorexia  or 
mental  depression  or  age  above  65  years.  Patients  with  a  previous  history  of 
major  gastrointestinal  bleeding  were  not  accepted  for  combined  treatment  with 
the  foUc  acid  antagonists  (MTX).  The  daily  MTX  dose  ranging  from  5  mg  to 
12.5  mg  was  always  administered  orally  in  divided  2.5  mg  doses  until  the 
first  signs  of  stomatitis  appeared.  These  initial  toxic  signs  usually  con- 
sisted of  burning  mouth  or  the  development  of  flat,  white  atrophic  areas  of 
epithelium  on  the  buccal  mucosa,  tongue  or  lips.  Metrotrexate  was  never 
administered  each  day  until  the  patient  had  been  carefully  examined  for  any 
signs  of  impending  antifol  toxicity.  The  first  signs  of  an  oncoming  stomatitis 
were  considered  us  the  main  reliable  early  indication  that  dosage  would  be 
sufficient  to  jiroduce  the  desired  folic  acid  deficiency  state.  Stomatitis  often 
preceded  leukojjenia  by  several  days  or  more  as  noted  previously  in  other 
solid  tumor  patients  (28).  The  aim  was  to  gradually  induce  the  toxic  defi- 
ciency state  ("antifol  titration")  yet  to  avoid  severe  depressive  hematopoietic 
effects  by  abruptly  stopping  the  drug  at  the  first  sign  of  any  upper  gastroin- 
testinal tract  effect.  The  toxic  deficiency  state  usually  became  more  intense 
on  the  second  or  third  day  after  prompt  withdrawal  of  further  Methotrexate. 
Transitory  anorexia  usually  developed  as  part  of  the  "antifol  state"  which 
in  many  instances  was  accompanied  by  nausea  and  crampy  abdominal  pain. 
Vomiting,  severe  ulcci alive  stomatitis,  csophagitis,  low  grade  fever  and  rash 
appeared  in  decreasing  frequency  (19)  as  manifestations  of  a  more  than 
optimum  toxic  state.  Although  recovery  was  often  clinically  complete  within 
five  to  seven  days  after  withdrawal  of  Methotrexate,  the  second  course  of 
MTX  was  usually  withheld  until  the  third  or  fourth  week  after  the  initial 
Thio-TEPA-Methotrexate  combination  had  been  commenced.  The  aggregate 
dosage  of  the  second  course  of  Methotrexate  was  20  to  25%  larger  than  used 
in  the  first  coui-sc  of  Methotrexate  if  an  improved  clinical  and  nutritional 
state  had  been  induced  by  the  initial  TP  +  MTX  therapy.  Tolerance  to 
Methotrexate  after  tumor  regression  was  often  improved  a})i)arently  due  to 
larger  endogenous  reserves  of  folic  acid  metabolites.  Maintenance  Thio-TEPA 
was  begun  in  the  third  week  after  the  initial  treatment  at  a  dose  of  15  mg  i.m. 
once  per  week.  Small  increases  in  this  weekly  Thio-TEPA  dosage  were  given  if 
no  leukopenia  had  been  produced  by  the  end  of  the  first  month  of  chemo- 
therajiy.  After  the  first  month,  dosage  was  titrated  to  maintain  a  chronic  leu- 
kopenic state  with  leukocyte  counts  between  3000  and  4000  per  cu  mm.  It  was 
usually  possible  to  widen  the  interval  between  each  15  mg  Thio-TEPA  injec- 
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iioii  to  from  10  to  21  days  after  the  third  niontli  of  coinl)ination  chemother- 
apy. ( 'oiirhisioiis  regarding  the  efficacy  of  the  chemotherapy  coml)inations 
were  held  in  al)eyance  until  the  patient  had  received  a  minimum  of  two 
courx's  of  .Methotrexate  together  with  the  necessary  amount  of  Thio-TEPA 
1(1  maintain  a  modest  leukopenia  in  tlie  second  month  of  chemotherapy.  A 
rhnd  course  of  AITX  was  gi^■en  in  the  fourth  month  of  chemotherapy.  The 
fourth  and  fifth  courses  of  MTX  were  given  between  the  sixth  and  tenth 
months  of  chemotherapy  if  remission  continued.  Continuous  hematostimula- 
ti\-e  therai)y  consisting  of  50  to  100  mg  of  aqueous  crystalline  testosterone  plus 
100  ij.^  of  B12  intramuscularly  each  week  with  minimal  oral  doses  of  prednisone 
(.")  to  10  nig  per  day)  was  employed  in  all  patients  treated  between  1962- 
19(i.").  Cytoxan  therapy  alone  or  in  combination  with  5-Fluorouracil  was  ad- 
ministered to  all  cases  as  ])reviously  outlined  (19 1  when  resistance  to  the  TP 
+  MTX  combination  had  developed. 

RESULTS 

lle.-^ults  of  TP  +  MTX  combination  chemotherapy  (Table  1)  were  clas- 
sified as  follows: 

Excellent:  Essentially  complete  gross  disappearance  of  all  signs  (i.e.,  80- 
99%  regres.sion)  of  tumors,  ascites,  pleural  effusions,  etc.,  for  at  least  six 
months. 

(inod:  Substantial  (50-80%)  decrease  in  size  of  tumor  masses  for  six  months 
or  longer  but  without  gi'oss  clinical  disappearance  of  neoplasm. 

/•'(//■/■.•  20-50%  rerluction  of  tumor  masses  with  much  impro\-ed  performance 
-tat lis  for  three  to  twelve  months. 

Kquii'ocnl:  Transient  partial  regression  of  less  than  three  months  dura- 
tion. 

Xune:  X"o  effect  on  tumors  or  progressive  course. 

Toxic  Death:  Death  in  four  weeks  after  onset  of  therapy  with  signs  of  pro- 
found bone-marrow  tlepression. 

From  1959-1965  ninety-six  of  a  total  of  103  patients  completed  a  minimal 
course  of  combination  chemothera])y  (Table  ll  consisting  of  the  priming  and 
maintenance  doses  of  Thio-TEPA,  plus  at  least  two  courses  of  Methotrexate, 
three  to  six  weeks  apai't.  Three  induced  toxic  deaths  occurred  in  poor-risk  pa- 
in iits  within  2-4  weeks  after  the  initial  course  of  TP  +  ]\ITX  therapy.  No 
deaths  have  been  induced  in  the  last  69  consecutive  cases  treated.  Two  patients 
refused  to  complete  a  second  course  of  MTX  due  to  a  psychologic  depressive 
icaction  preei])itated  by  alopecia.  Forty-three  excellent  and  17  good  objective 
i'egres>ioiis  were  obtaiiieil  among  96  adequately  treated  jiatients.  Six  fair  re- 
gres>ioii.-  were  also  induced.  Ivcsults  were  equivocal  in  4  and  negative  in  26. 
Sixty-six  of  96  or  73%  of  all  adequately  treated  cases  showed  significant 
objective  tumor  regression.  Responses  of  longer  than  six  months,  i.e.,  symp- 
tom-free excellent  or  good  sustained  major  regressions  were  obtained  by  the 
combination  chemotherapy  in  60  of  these  96  patients.  The  response  rate  of 
44  (i4  obtained  in  the  secontl  series  treated  since  1962  was  not  better  than  the 
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21  of  32  responses  indueed  in  the  earlier  series  from  1959-1961.  Thus,  the 
two-thirds  rate  of  objective  response  was  verified  but  not  improved  in  the 
more  recent  series.  The  rapid  tumor-regressing  effect  of  the  TP  +  MTX  com- 
bination spHt  the  cases  promptly  into  responders  or  non-resjionders.  The  43 
excellent  regressions  exceeded  the  17  good  responses  and  contrasted  with  only 
a  small  group  of  6  partial  regression.  Thirty  were  failures  or  showed  equivocal 
response.  The  major  sustained  objective  regressions  ("excellent  or  good"!  weri' 
obtained  in  57  of  68  cases  of  papillary  and  serous  cystadenocarcinoma  (Table 

2)  ,  compared  to  only  three  such  responses  among  37  miscellaneous  types  of 
ovarian  neoplasms.  The  single  case  of  granulosa  cell  tumor  in  our  series 
showed  a  striking  regression  of  massive  tumors  which  was  sustained  for  eight 
months.  Only  one  patient  among  nine  with  adenocarcinoma  responded  with 
a  14-month  regression.  One  18  year  old  girl,  among  three  cases  of  terato- 
carcinoma  showed  an  excellent  regression  for  six  months  before  recurrence.  The 
fair  and  ecjuivocal  resj^onses  and  the  failures  were  oI:)served  in  cases  of  pseudo- 
mucinous, anaplastic,  teratocarcinoma,  Brenner  Cell,  mucus  cell,  adenocar- 
cinoma (Krukenberg)  and  adenocarcinoma. 

Regressions  became  obvious  clinically  among  all  the  responders  within  10 
to  20  days  after  onset  of  TP  +  MTX  chemotherapy.  There  was  no  relation 
of  age  or  duration  of  untreated  disease  to  the  response  obtained  after  combi- 
nation chemotherapy.  This  was  illustrated  by  excellent  tumor  regressions  in- 
duced in  four  patients  who  had  presented  with  very  slow-growing  papillary 
neoplasms  characterized  clinically  by  more  than  six  months  of  abdominal 
swelling  prior  to  laparotomy  and  microscopically  by  diffuse  psammoma 
bodies. 

The  average  duration  of  regression  among  the  66  responders  was  11.5-1- 
months  (median  10.5-1-  months)  and  survival  17.4+  months  (Fig  1).  The  non- 
responders  including  fair  and  e(iuivocal  responses,  lived  an  average  of  6.2 
months  after  exploration  (median  5.1  months).  A  one-year  longer  surival  was 
thus  obtained  in  the  res])onders  compared  to  the  non-responders  (Fig  1). 

Improved  cjuality  of  survival  with  little  or  no  morbidity  or  symptoms,  i.e., 
'guarantee  time',  was  the  conspicuous  clinical  feature  of  the  responders  in  the 
recent  series  maintained  on  treatment  since  1961  (Fig  2).  The  one-year 
survival  in  the  first  series  of  23  Stage  IV  cases  treated  1959-1961  w\as  only 
35%  (Table  3). 

In  this  earlier  group  only  one  patient  lived  for  more  than  two  years  after 
diagnosis.  This  compared  with  more  than  60%  survival  at  one  year  (Table 

3)  and  more  than  30%  survival  after  two  years  at  the  time  of  this  report  (Dec, 
1966)  among  47  Stage  IV  cases  treated  from  January,  1962  to  June,  1965.  The 
proportion  of  papillary  and  serous  carcinomas  was  the  same  in  both  groups  as 
was  the  extent  of  disease  at  the  time  of  diagnosis  (Table  4).  The  major 
obvious  difference  between  the  two  series  was  the  routine  use  of  the  he- 
matostimulative  and  hormone  support  in  the  more  recent  grouj).  Better 
hematologic  tolerance  to  the  repeated  cycles  of  MTX  while  on  continuous 
Thio-TEPA  therapy  was  observed  since  1962  especially  in  the  maintenance  of 
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Fig.  1.  Survival  curve  of  66  excellent,  good  or  fair 
37  equivocal  or  non-responders. 


8        12       16       20      24       28       32  36 
H/tonths  After  Onset  Combination  Chemotherapy 

sponders  compared  to  surviv  al  of 


TP+  MTX  THERAPY 
OVARIAN  CARCINOMA 


vol  Stage  W. 


12       16      20       24      28  32 
H/lonths  After  Onset  Combination  Chemotherapy 

Fig.  2.  Improved  survival  of  47  Stage  IV  patients  treated  since  1962  compared  to  sur- 
vival of  23  Stage  IV  patients  prior  to  1962. 
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satisfactory  erythrocyte  and  platelet  levels.  Three  drug-induced  deaths  oc- 
curred in  the  first  34  patients  but  none  in  the  last  69  cases.  During  the  first 
six  months  of  chemotherapy  the  number  of  MTX  courses  given  was  similar  in 
both  series.  However,  more  patients  since  1962  received  a  total  of  4  to  6 
courses  of  JNITX  before  recurrence  developed  in  the  period  from  six  months  to 
one  and  one-half  years  after  onset  of  chemotherapy.  A  substantially  larger 
total  dosage  of  both  Methotrexate  and  Thio-TEPA  was  administered  to  the 
recent  patients  compared  to  the  early  group,  and  the  dose  of  MTX  during  the 
first  course  was  more  rigidly  controlled  in  poor-risk  patients. 

DISCUSSION 

The  rapid  response  of  papillary  and  serous  cystadenocarcinomas  to  the 
combination  of  TP  +  MTX  originally  obser-\'ed  in  our  preliminary  study 
(19),  was  confirmed  in  this  large  experience  over  a  six-year  period.  The  anti- 
tumor action  of  TP  +  ]MTX  became  evident  in  Stage  IV  papillary  and 
serous  cystadenocarcinomas  by  the  marked  reduction  of  large  tumor  masses 
and  disappearance  of  ascites  when  the  "antifol"  effect  became  obvious  a  few 
days  after  stopping  the  daily  oral  ]MTX  in  the  first  course.  An  inhibiting  ef- 
fect of  folic  acid  antagonists  alone  on  advanced  ovarian  cancer  has  not  been 
heretofore  generally  recognized.  A  current  "reevaluation"  of  Methotrexate 
(29)  by  Sullivan  and  Oberfield  mentions  that  five  of  sixteen  cases  of  ovarian 
carcinoma  showed  some  response  to  MTX  alone.  The  individual  effects  of  the 
alkylating  agent  could  not  be  clearly  distinguished  from  the  effect  of  the 
antimetabolite  (MTX)  during  the  simultaneous  use  of  both  drugs  in  our 
studies.  Two  large  series  of  Stage  IV  cases  treated  at  length  with  MTX  or 
TP  would  ha\('  been  necessary  to  reliably  assess  the  potency  of  each  in- 
dividual agent  alone.  The  number  of  clinically  significant  responders  was  not 
markedly  increased  by  the  addition  of  the  antimetabolite  (MTX)  to  the 
alkylating  agent  (TP)  since  at  least  50%  would  ha\  e  l)een  expected  to  show  a 
transient  response  to  the  Thio-TEPA  (or  Chlorambucil)  alone.  An  addi- 
tional 20%  of  patients  could  represent  tumors  brought  under  objective  control 
by  use  of  the  TP  +  ]\ITX  combination.  However,  it  should  be  noted  that 
Lebharz  (32)  was  able  to  produce  sustained  palliation  in  69%  of  26  cases  by 
employing  Chlorambucil  therapy  at  levels  sufficient  to  maintain  substantial 
leukopenia.  The  regression  rate  of  73%  after  TP  +  MTX  appeared  limited 
by  the  number  of  papillary  and  serous  adenocarcinoma  available  for  treat- 
ment. The  addition  of  Cytoxan  and  FU  after  failure  of  two  or  more  months  of 
TP  +  MTX  therapy  did  not  produce  a  single  additional  good  or  excellent 
regression  (six  months  or  longer).  The  second  set  of  cytotoxic  drugs  did  not 
widen  the  spectrum  of  antitumor  effectiveness  at  least  in  the  combination  in- 
terval and  sequence  employed.  Thus,  the  number  of  mucus  and  adenocar- 
cinomas, teratomas,  etc.,  rather  than  the  number  of  drugs  employed  limited 
the  overall  rate  of  major  sustained  clinical  regression.  Investigators  using 
alkylating  agents  alone  have  not  mentioned  a  dependence  of  response  on 
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SURVIVAL  DATA 
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Fig.  3.  Comparative  Survival  Data  in  advanced  ovarian  carcinoma  treated  at  five  dif- 
ferent institutions  by  surgery,  radiotherapy  and/or  chemotherapy.  The  5-15%  one-year 
-iirvival  after  surgery  alone  was  exceeded  by  the  25-35%  survival  among  cases  receiving 
iMiliotherapy.  Several  different  series  show  much  improved  survival  after  <'hr mntherapy 
will)  or  without  radiotherapy  (see  text  for  detailed  discussion). 

papillary  and  serous  histologic  types.  The  relative  resistance  of  teratomatous 
tumors  has  been  noted  by  Masterson  (8) . 

The  improvement  in  survival  achieved  by  sustained  Thio-TEPA  and  Metho- 
trexate therapy  for  the  average  patient  with  widespread  ovarian  cancer  com- 
pares favorably  with  radiotherapy  end-results.  Stage  IV  patients  who  formerly 
had  a  5  to  10%  chance  after  surgery  (Fig  3)  and  not  more  than  a  15  to 
35Sc  survival  after  supervoltage  radiotherapy  appear  now  to  have  at  least  a 
60%  chance  to  survive  one  year  with  combination  chemotherapy  (Fig  2). 
Among  the  60%  who  respond  and  survive  one  year,  about  half  or  30%  will  live 
two  or  more  years.  Patients  with  papillary  and  serous  adenocarcinomas  can 
expect  a  year  longer  survival  (Fig  1)  than  non-responders  after  combination 
TP  +  MTX  therapy. 

The  pathologic  distribution,  stage  and  extent  of  metastases  and  method  of 
aihninistering  TP  +  MTX  were  similar  in  the  1962-1965  group  (Fig  2)  as  in 
rhc  earlier  1959-1961  group  (Fig  1).  The  absence  of  lethal  drug  toxicity  in  the 
last-  three  years  seemed  to  reflect  an  improved  skill  and  greater  caution  in 
judging  drug  dosage  during  the  initial  course  of  combined  drugs.  A  more 
critical  analysis  of  the  medical  risk  factors,  especially  renal  function,  age  and 
nutritional  status  in  each  individual  case  prior  to  setting  the  dosage  for  the 
initial  oral  course  of  MTX  probably  accounts  for  the  lack  of  recent  drug 
deaths. 


62 


EZRA  M.  GREENSPAN 


The  antimetabolite  plus  Thio-TEPA  action  always  produced  a  chronic 
leukopenic  state  maintained  after  the  second  course  of  Methotrexate.  Tes- 
tosterone, B12  and  small  oral  tloses  of  adrenal  steroids  appeared  to  delay  the 
develoi)ment  of  clinically  significant  anemia  or  thrombopenia  despite  the  fact 
that  all  cases  (Group  II)  were  maintained  in  a  chronic  leukopenic  state.  The 
responders  who  were  given  the  supportive  hematostimulative  and  anabolic 
therapy  postoperatively  usually  achieved  normal  hemoglobin  levels  with  min- 
imal masculinization  despite  continuing  leukopenia-inducing  chemotherapy. 
This  favorable  hematologic  tolerance  had  permitted  the  responders  since  1962 
to  receive  more  courses  of  MTX  during  the  second  six  months  of  chemothera- 
peutic  management.  The  improved  survival  of  the  recent  patients  compared 
to  the  similar  group  from  1959-1961  (Fig  2)  is  assumed  to  be  due  to  the 
more  intense  and  sustained  chemotherapy  recently  employed. 

At  casual  glance  the  net  effect  of  antimetabolite-alkylating  agent  ther- 
apy on  initial  response  rates  (70%  I  did  not  appear  definitely  better  than  the 
best  response  rates  reported  after  single  alkylating  agent  therapy.  However, 
the  antitumor  synergism  offered  by  TP  and  MTX  seemed  evident  by  the 
rapid  speed  of  induction  of  major  regressions  of  diffuse  massive  Stage  IV 
metastases.  In  addition,  the  relatively  long  asymptomatic  control  ('guarantee 
time')  pi'ovided  by  the  combined  maintenance  therapy  in  the  cohort  of  post- 
operative Stage  IV  i)atients  seems  also  to  reflect  an  antitumor  synergism.  The 
more  effective  action  of  TP  +  MTX  is  suggested  by  comparison  of  the  dura- 
tion of  survival  and  the  extent  of  regression  of  various  large  series  of  pre- 
dominantly Stage  IV  cases.  At  the  New  York  Presbyterian  Hospital,  Frick 
(12)  obtained  only  35%  of  objective  responses  to  Thio-TEPA  for  one  month 
or  longer  and  only  15%  for  more  than  six  months.  Only  one  patient  among 
104  cases  remained  in  remission  for  more  than  one  year.  Less  than  3%  lived 
beyond  two  years.  Nevertheless,  this  chemotherapy  consisting  for  the  most 
part  of  single  courses  of  Thio-TEPA,  yielded  a  5-month  improvement  in  mean 
survival  (12)  compared  to  similar  cases  selected  for  radiotherapy  alone 
prior  to  the  use  of  Thio-TEPA.  Similar  low  one-year  survival  rates  were  also 
reported  by  Keetal  (30)  after  Chlorambucil  therapy.  A  more  prolonged  regi- 
men of  oral  alkylating  agent  therapy  (Chlorambucil)  produced  50%  objective 
remissions  of  at  least  six  months  duration  in  Masterson's  series.  Yet,  only 
14%  of  Masterson's  patients  (8)  remained  in  remission  after  two  years  despite 
an  almost  equal  distribution  of  Stage  II,  III,  IV  cases.  The  longer  persistence 
of  control  by  combination  thciapy  is  also  indicated  by  comparison  with  data 
(31)  at  the  University  of  Oi'cgon.  Only  3  of  Ray's  37  Stage  IV  cases  were 
alive  and  free  of  disease  one  year  after  sustained  intensive  Chlorambucil  or 
Thio-TEPA  therapy.  Vigorous  Chlorambucil  therapy  in  a  series  with  a  sub- 
stantial number  of  Stage  II  cases,  yielded  69%  responses  for  9  months  or 
longer  (32)  with  a  median  survival  of  20  months  provided  that  the  white 
blood  count  was  maintained  in  the  2500-4000  range. 

Strict  comparison  of  these  single  drug  studies  with  TP  +  MTX  is  not  feasible 
unless  a  similar  proportion  of  Stage  IV  cases  are  included  at  onset  of  treat- 
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ment  in  each  series.  No  other  treatment  center  has  yet  reported  on  combina- 
tion TP  +  MTX  thera})y  in  the  management  of  advanced  ovarian  car- 
cinoma. Additional  studies  are  desirable  to  confirm  the  extent  of  prompt 
control  achieved  by  combining  the  antimetabolite  I MTX)  with  a  single  alkylat- 
ing agent  (TP).  Totally  unanswered  is  the  riuestion  whether  better  pallia- 
tion can  be  maintained  by  alternation  or  seriatim  use  of  these  two  agents  in 
asymptomatic  patients  under  apparent  clinical  control. 

Relation  of  Chemotherapy  to  Radiotherapy 

Retrospective  data  and  simultaneous  studies  from  diverse  sources  now  in- 
dicate that  the  sustained  palliation  and  survival  provided  by  chemotherapy  is 
definitely  better  than  deep  x-ray  therapy  alone  in  postoperative  patients  with 
diffuse  abdominal  metastases  (Stage  IV.).  Not  a  single  one-year  survivor  was 
obtained  at  the  Ochsner  Clinic  among  41  inoperable  or  incompletely  removed 
tumors  treated  with  supervoltage  radiotherapy  and/or  radiogold  (15).  A  low 
one-year  survival  of  15  to  35%  was  found  in  Stage  IV  jiatients  receiving 
therapy  at  the  Presbyterian  (N.  Y.)  Hospital,  the  University  of  Pennsylvania 
and  the  University  of  Tubingen  (Fig.  3).  Maintenance  Chlorambucil  therapy 
added  to  radiotherapy  improved  survival  by  at  least  five  months  compared  to 
survival  after  radiotherapy  alone  (12).  Sustained  Cytoxan  therapy  (Endoxan  ) 
combined  with  radiotherapy  (18)  resulted  in  an  eight-month  average  in- 
crease in  survival  (Fig  3)  for  Stage  IV  patients.  However,  the  survival  after 
chemotherapy  -|-  radiotherapy  was  not  better  than  we  obtained  in  Stage  IV  by 
the  combined  use  of  Thio-TEPA  and  Methotrexate  without  postoperative 
radiation  (Fig  3).  The  sustained  diffuse  systemic  effect  of  chemotherapy 
probably  accounts  for  this  more  effective  control  of  disseminated  metastases. 

Definitive  studies  are  not  yet  available  on  the  optimum  time  relationship  of 
radiotherapy  to  chemotherapy.  No  significant  differences  in  results  were  ob- 
served (32)  when  radiotherapy  preceded  or  followed  a  course  of  priming 
Chlorambucil  therapy.  Schwartz  et  al  (33 j  employed  Thio-TEPA  simul- 
taneously or  subsequent  to  radiotherapy  in  a  large  series  with  recurrent  dis- 
ease in  all  clinical  Stages  (II,  III,  IV).  Their  mixed  group  showed  satisfactory 
hematologic  tolerance  and  excellent  survivals,  i.e.,  80%  at  one  year  and  50% 
at  two  years  (Fig  3).  No  undue  toxicity  was  observed  after  the  combination 
of  Cytoxan  plus  radiotherapy  in  Stage  IV  patients.  Pelvic  radiotherapy  through 
limited  abdominal  portals  for  residual  or  recurrent  pelvic  metastases,  after 
single  alkylating  agent  therapy,  has  evidently  been  tolerated  at  effective 
drug  levels  without  undue  hematologic  toxicity.  However,  the  simultaneous 
use  of  total  "abdominal  bath"  radiotherapy  may  result  in  poor  tolerance  to 
chemotherapy  (27)  despite  the  adequate  use  of  hematostimulants.  The  toler- 
ance of  recently  radiated  patients  to  chemotherapy  has  been  sufficiently 
limited  to  reciuire  definite  reduction  (27)  in  drug  dosage,  especially  in  the 
aged. 

Our  policy,  since  the  conclusion  of  this  combination  (TP  -1-  MTX)  chemo- 
therapy study,  has  been  to  continue  to  withhold  radiotherapy  for  at  least  two 
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months  during  the  innnediate  postoperative  period  in  Stage  IV  patients  under 
treatment  with  intensive  combination  chemotherapy.  Gross  eradication  of 
diffuse  metastatic  disease  has  made  use  of  diffuse  abdominal  radiotherapy 
seem  superfluous  at  this  time  in  treatment  of  the  excellent  chemotherapy  re- 
sponders.  If  tlic  inhibitory  effects  of  TP  +  MTX  on  the  papillary  and  serous 
metastases  aic  clinically  incomplete,  radiotherapy  may  be  directed  then  or  at 
a  later  date  tluougli  limited  portals  to  any  residual  tumor  masses,  usually  in 
pelvis.  Kadiutlierai)y  for  diffuse  metastases  unresponsive  or  resistant  to  the 
TP  +  MTX  regimen  has  been  consistently  disappointing.  The  subsequent  use 
of  Cytoxan  and  5-Fluorouracil  has  been  likewise  ineffective  as  indicated  by 
the  poor  two  to  four  month  survival  of  TP  +  ]\ITX  non-responders  and  in 
recurrent  resistant  cases.  The  clinical  circumstances  in  which  an  effective  re- 
lationship of  radiotherapy  to  chemotherapy  has  occurred  has  been  in  those 
Stage  IV  chemotherapy  responders  who  developed  late  local  (usually  pelvic) 
recurrence  one  or  two  years  after  showing  an  initial  major  regression  response 
to  the  TP  +  MTX  chemotherapy.  These  responsive  cases  with  long-term 
survival  probably  represent  an  iatrogenically  selected  group  of  chemotherapy- 
sensitive  tumors  which  are  locally  controllable  with  radiotherapy. 

Chemotherapy  has  thus  been  recently  established  as  the  primary  thera- 
peutic modality  for  the  clinical  management  of  disseminated  ovarian  metas- 
tases. Although  comparison  of  retrospective  noncontrolled  studies  from  diverse 
institutions  is  subject  to  quantitati^'o  limitation,  the  currently  available  evi- 
dence suggests  that  chemotherapy  for  Stage  IV  cases  should  be  employed 
either  before  or  simultaneously  with  radiotherapy  rather  than  alter  radio- 
therapy. Extensive  long-term  studies  are  necessary  to  dcternnnc  whether,  in 
patients  with  pelvic  metastases  only  (Stage  II),  chemotherapy  should  be  held 
in  abeyance  until  overt  signs  of  recurrence  appear  after  radiotherapy.  Pre- 
dictable increases  in  survival  in  disseminated  ovarian  cancer  are  primarily 
the  result  of  the  temporary  control  of  the  70%  of  chemotherapy-sensitive 
tumors. 

SUMMARY 

Combination  alkylating  agent-antinictabolite  cheniotherapy  consisting  of 
priming  and  maintenance  Thio-TEPA  (TP)  and  intermittent  courses  of 
Methotrexate  (MTX)  was  employcil  in  103  cases  of  advanced  ovarian  car- 
cinoma from  1959-1965.  Rapid  substantial  objective  regressions  of  at  least 
six  months  duration  were  induced  in  two-thirds  of  all  patients;  cons]ncuously 
among  most  of  the  postoperative  disseminated  Stage  IV  papihary  and  serous 
cystadenocarcinomas  coniprisin<!,'  more  than  70%  of  the  cases  available  in  this 
series.  Strict  "clinical  risk"  criteria  for  Methotrexate  dosage  together  with 
continuous  hematostimulative  therapy  (androgens,  B12  and  small  doses  of  oral 
steroids)  provided  improved  hematologic  tolerance  thus  permitting  more 
sustained  chemotherapy  with  minimal  drug  toxicity  since  1962.  The  one-year 
survival  imi)roved  from  35%  between  1959-1961  to  60%  from  1962-1965, 
with  a  similar  pi'oportion  of  Stage  IV  patients  in  both  series.  The  one  and 
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two  year  survival  after  maintained  combination  TP  +  MTX  chemotherapy 
far  exceeds  the  results  of  radiotherapy  alone. 

The  rapidity  and  extent  of  regression  and  the  survival  in  Stage  IV  patients 
treated  with  TP  +  MTX  appeared  better  than  reported  by  others  after  Thio- 
TEPA  or  Chlorambucil  alone,  although  the  initial  response  rate  after  in- 
tensive single  alkylating  agent  therapy  may  approach  the  70%  response  rate 
obtained  with  combination  (TP  +  MTX)  chemotherapy. 
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TABLE  1 

Results 


Toldl  Treated   103 

T..MC  deaths    3 

Refused  to  continue   2 

Lost   2 

Adec}uately  treated   96 

Regression 

Excellent   43 

Good   17 

Fair   6 

Equivocal   4 

None   26 

Survival 

1  year   63/96 

2  years   24/81* 


*  13  Living,  December,  1966,  more  than  17  months  after  onset  of  chemotherapy. 
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TABLE  2 


Pathological  Diagnosis 

No.  of  Cases 

Excellent  or  Good 
Responses 

68 
3 
9 
6 
1 
3 
1 
5 

57 
0 

1 

0 
0 
1 
1 
0 

Broi.ncr  cell  

(inimilosM  cell  

Mucus  cell  adenocarcinoma  (Krukenberg)  

Total  

96 

60 

TABLE  3 

Survival  (1  Year) 

Stage  IV  (2  Years) 

1959-ig()l 

23  Cases  

35% 
66% 

4% 
29+% 

1962-1965 

47  Cases  

TABLE  4 

Di.slribution  of  Clinical  Stages 


1959-1961 

1962-1965 

Stage  II  

3 
9 
23 

4 
17 
47 

Stage  III  

Stage  IV  

Total  

35 

68 

Adequately  treated  

32 
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Therapy  With  Radioisotopes:  A  General  Survey 
(Excluding  Iodine)  * 

LOUIS  R.  WASSERMAN,  M.D.  and  JOSEPH  L.  GLASS,  M.D.t 

The  discovery  of  artificially  induced  radioactivity  in  1934  marked  the  open- 
ing of  a  new  era  for  the  therapeutic  exploration  and  exploitation  of  radioac- 
tive phenomena.  In  1938  John  Lawrence  introduced  the  first  successful  use  of 
an  artificially  produced  radioactive  material,  radioactive  phosphorus  (^^P), 
for  the  treatment  of  leukemia  and,  subsequently,  polycythemia  vera  (1,  2). 
Thirty  years  have  thus  elapsed  since  the  first  therapeutic  use  of  cyclotron 
produced  radioactive  isotopes. 

To  be  of  value  therapeutically,  an  internally  administered  radioisotope 
must  be  selectively  accumulated  and  homogeneously  distributed  in  the  tis- 
sue (s)  to  be  irradiated,  as  compared  to  normal  tissues,  and  should  have  a 
suitably  short  biologic  half-life  and  suitable  radiation  spectrum.  In  employ- 
ing radioactive  substances,  as  in  other  forms  of  radiation  therapy,  one  must 
be  as  conscious  of  sparing  normal  tissue  as  one  is  of  destroying  malignant  or 
other  target  tissue.  With  the  exception  of  radioiodine,  which  will  not  be  con- 
sidered here,  and,  to  a  hmited  degree,  radiophosphorus,  therapeutically  useful 
selective  uptake  and  retention  have  not  been  readily  accomplished  by  the  ad- 
ministration of  radioisotopes.  Many  ingenious  and  resourceful  attempts 
have  been  and  are  being  made  in  the  search  for  radioactive  agents  capable 
of  seeking  out  ncojilastic  tissue  and  inhibiting  its  growth.  Thus  far,  success 
has  been  limited.  Nc\  (  i  tli(  ]('ss,  isotopes  of  a  variety  of  elements,  in  a  variety 
of  forms,  and  administered  in  a  number  of  difi'erent  ways  have  played  and 
continue  to  play  an  important  role  in  the  therapy  of  both  malignant  and  non- 
malignant  disease,  as  the  treatment  of  choice  or  as  a  valuable  alternative  or 
useful  adjunct. 

In  1955  John  Lawrence  presented  a  twenty  year  survey  of  the  use  of  radio- 
isotopes in  the  therapy  of  cancer  (3) .  The  figure  is  adapted  from  his  paper  and 
has  been  brought  up  to  date.  Almost  as  many  isotopes  are  no  longer  used  in 
therapy  as  have  been  added  to  our  armamentarium.  Nevertheless,  important 
new  uses  have  been  found  for  old  isotopes  and  many  advances  have  been 
made,  particularly  in  the  areas  of  teletherapy  and  brachytherapy.  Cesium  137 
tclctlici'aiiy  sources  are  playing  an  incrcasint^ly  important  role  in  external 
beam  therapy  for  treatment  at  short  source  to  skin  distances,  especially  about 

From  The  Dei)ai-tnient  of  Hematology,  Tlie  Mount  Sinai  Ho.spital  and  School  of  Med- 
icine, New  York,  N.  Y. 

*  Aided  in  part  hy  1  "  S  I'.H  S.  Grants  CA  04457-07  and  CA  5126-04  from  the  National 
Cancer  Institute  and  ilir  Sopluc  Abramson  Silber  Memorial  Grant  (T-360)  for  Cancer 
Rrscan'li  from  the  AiiKMcan  Cancer  Society  and  AMO4434-05  from  llie  National  Institute 
of  Aiiliiitis  and  Mi-talM.lic  Diseases  and  the  Albert  A,  List,  Frederick  Maclilm  and  Anna 
Ruth  Lowenbern  Funds. 

t  U.S.P.H.S.  Trainee,  National  Cancer  Institute  Grant  CA  5126-03. 
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Fig.  1.  Some  therapeutic  uses  of  radioactive  isotopes.  Isotopes  in  use  in  1956  but  no  longer 
used  are  crossed  out;  isotopes  in  use  in  1956  and  still  in  use  today  arc  indicated  by  a  white 
background;  isotopes  developed  since  1956  are  indicated  by  a  grey  background. 

the  head  and  neck  (4).  Interstitial  and  intracavitary  tlierapy  with  .sealed 
gamma  and  beta-emitting  sources  has  made  significant  progress  with  the  de- 
velopment of  cesium  137,  iridium  192,  tantalum  182  and  ytti'iuni  90  as  flexi- 
ble and  versatile  radiation  sources  (.5). 

In  addition  to  the  development  of  these  new  isotope  sources,  many  new 
uses  have  been  found  for  some  of  the  older  isotopes.  The  restrictions  imposed 
by  inadequate  selective  localization  and  concentration  through  metabolic  path- 
v/ays  have  led  to  the  development  of  ingenious  methods  and  devices  for  lo- 
cahzing  radioisotopes  in  and  around  tumors  and  other  desired  target  tissues 
by  a  number  of  physical,  chemical  and  mechanical  technicjues. 

TELETHERAPY 

The  use  of  artifically  produced  rarlioisotope  sources  in  external  beam  ther- 
apy has  effectively  replaced  the  radium  bomb  and  the  conventional  x-ray 
generator.  Cobalt  60  teletherapy  units,  with  gamma  energies  in  the  super- 
voltage  range,  are  available  in  most  I'adiotherapy  centers  today  and  their 
use  has  become  virtually  conventional.  The  source  strength,  si)ecific  activity 
and  dose  rates  possible  with  cobalt  60  sources  make  them  practical,  economical 


70 


LOUIS  R.  WASHERMAN  AND  JOSEPH  L.  GLASS 


and  efficient  as  a  means  of  delivering  supervoltage  energy  radiation  to  deep- 
seated  tumors  (6,  7  ). 

The  very  desirable  33  year  half-life  of  the  hysion  product  cesium  137  and 
its  relatively  soft  gamma  emission  are  among  the  important  physical  and 
technical  considerations  that  have  led  to  its  increasing  use.  Cesium  137  tele- 
therapy sources  cannot  be  produced  with  the  same  high  source  strength  and 
specific  activity  as  cobalt  60,  but  cesium  units  have  been  found  to  be  very 
satisfactory  for  the  treatment  of  superficial  lesions  at  short  source  to  skin 
distances  where  flexibility  is  desirable  (  4). 

A  disadvantage  in  the  use  of  these  radioisotope  sources  for  teletherapy  is 
their  constant  decay,  necessitating  dose  rate  corrections  and  periodic  source 
replacement.  This  is  much  more  of  a  problem  for  the  5.3  year  half-life  of 
cobalt  60  than  it  is  for  the  longer-lived  cesium  137.  Since  decay  is  exponential, 
however,  the  exposure  dose  rate  can  be  precisely  calculated  and  predicted. 
The  precise  knowledge  of  the  output  from  an  isotope  source  is  an  advantage 
over  the  fluctuations  known  to  occur  with  the  sujjervoltage  x-ray  generators 
and  particle  accelerators.  In  addition,  isotope  units  are  not  subject  to  the 
mechanical  problems  and  constant  technical  care  and  upkeep  required  by 
electrical  generators. 

INTERSTITIAL  AND  INTRACAVITARY  U.SE  OF  SEALED  C.AMMA  .\ND 
BETA-EMITTING  SOURCES 

Several  notable  advances  have  been  made  in  the  use  of  artificial  radio- 
active isotopes  in  interstitial  implantation,  intracavitary,  and  contact  therapy 
employing  sealed  gamma  or  beta  ray  sources.  Radium  applicators  remain 
the  prototype  system  for  many  interstitial  and  intracavitary  applications, 
such  as  in  the  treatment  of  carcinoma  of  the  uterine  cervix.  Radium  sources 
are  permanent,  they  ncwv  need  calibration,  they  are  always  available,  and 
they  are  economical  for  busy  treatment  centers.  Implantation  patterns  and 
dosimetry  are  firmly  established  and  jn'oved.  Radium,  however,  has  many 
recognized  disadvantages. 

The  last  decade  has  seen  significant  ach  anccs  in  improving  and  increasing 
the  applicability  and  decreasing  the  hazards  of  l)iachytherapy.  These  ad- 
vances have  been  ])rimaiily  of  two  forms.  First,  a  number  of  radium  substi- 
tutes have  been  develoi>ed  and  technitiues  devised  foi-  ex])loiting  the  versatil- 
ity and  flexil)ility  they  possess,  as  comjiared  with  radium  and  its  radioactive 
daughter  isotopes  (5).  The  radium  substitutes  and  some  of  their  character- 
istics are  outlined  in  the  Table.  Second,  radiation  hazards  have  been  sub- 
stantially i'c(luc('(l  and  ])ersoniiel  protection  simplified  by  virtue  of  the  favor- 
able radiation  ])i'oi)erties  and  fewer  contamination  i)robl(>ms  of  some  of  these 
newer  isotopes  (e.g.,  iridium  192  and  cesium  1371,  and  by  the  development 
of  techniques  for  "after-loading"  of  the  active  ladiation  sources  into  pre- 
placed  applicators  (8,  9)). 

One  of  the  ])rincipal  disadvantages  of  radium  is  the  considerable  radia- 
tion hazard  associated  with  its  handling  and  use,  and  the  inconvenient  pro- 
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tcctivc  measures  required  to  shield  the  radiation  therapist  and  other  per- 
sonnel from  its  j^enetrating  gamma  rays.  In  addition,  the  rigidity  and  fragility 
of  radium  neetUes  makes  them  completely  inflexible.  Ideal  implantation  pat- 
terns and  dose  distribution  may  therefore  be  difficult  if  not  impossible  in  large 
irregularly  shaped  or  relatively  inaccessible  tumors.  The  dangers  of  leakage 
and  breakage,  with  the  resulting  serious  radiation  hazard  and  problem  of  con- 
tamination also  constitute  drawbacks  when  compared  with  the  radium  sub- 
stitutes. 

Cobalt  60  and  tantalum  182  offer  no  advantage  over  radium  in  terms  of  the 
radiation  hazard  and  protection  problems  associated  with  their  use.  This  can 
be  seen  by  comparing  their  gamma  ray  energies  and  half-value  layers  (Ta- 
ble 1).  The  high  specific  activity  of  cobalt  60  sources,  however,  has  been  used 
to  advantage  in  the  preparation  of  thin  cobalt  wire  sources  for  after-loading 
into  pre-placed  rigid  ai)plicat()rs  or  flexible  nylon  ribbons  for  interstitial  ther- 
apy (10)  and  in  the  i)reparation  of  compact,  high  activity  sources  for  after- 
loading  in  intracavitary  therapy  (9).  Flexible  tantalum  182  wires  have  been 
found  useful  for  removable  interstitial  implantation  of  bladtler  neoplasms  and 
accessible  irregularly  shapeil  tumors  (11,  12). 

Iridium  192  P^-Ir)  in  the  form  of  wire  seeds  that  can  be  after-loaded  into 
thin  nylon  tubing  with  the  thickness  of  heavy  chromic  catgut  appears  to  be 
the  most  i)romising  radium  substitute  for  flexible  interstitial  implants  (5, 
13,  14).  Protection  from  the  soft  gamma  railiation  of  ^'-"-'Ir  (average  gamma 
energy  about  400  kev)  is  much  easier  than  for  the  much  more  penetrating 
gamma  spectrum  of  radium.  The  great  accuracy  made  possible  by  the  use  of 
flexible,  after-loaded  iridium  192  sources,  plus  the  significantly  lessened  radia- 
tion hazard  associated  with  their  use  has  expanded  the  applications  of  inter- 
stitial gamma  ray  therapy  and  constitutes  a  real  advance  in  this  field. 

Sources  of  cesium  137  are  also  desirable  substitutes  for  radium  for  use  in  in- 
tracavitary api^licators  and  in  removable  interstitial  implants  where  rigid  nee- 
dles are  suitable  (15,  16).  Its  gamma  energy  is  only  about  half  that  of  radium, 
thus  simplifying  protection  problems;  its  half-life  is  very  favorable  for  long- 
term  use  without  continuous  corrections  for  decay;  and  its  use  is  not  as- 


TxVBLE  1 

Radium  Subslilules  and  some  of  their  Chaiacleri.ilics;  Isotopes  Arranged  in 
Decreasing  Order  According  to  their  Half-Life 


T  1/2 

Gamma  Ray 
Energy  (mev) 

Half-value 
Layer  (lead) 
(cm  J 

K  Factor 
(r/hr/mc  at 
1  cm) 

Production 

Radium  226  

1600  y 

0.05-2.4 

1.2 

8.2 

Cesium  137  

33  y 

0.66 

0.5 

3.3 

fission 

Cobalt  60  

5.3  y 

1.17,  1.33 

1.2 

13.4 

n  capture 

Tantalum  182  

115  d 

1.12-1.22 

1.0 

6.1 

n  capture 

Iridium  192  

74  d 

0.3-0.6 

0.3 

5.5 

u  capture 

Radon  222  

3.8  d 

0.2-2.2 

1.2 

8.2 

Gold  198  

2.7  d 

0.411 

0.3 

2.4 

n  capture 
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sociated  with  the  dangers  of  leakage  or  breakage  as  in  the  case  of  radium 
needles. 

In  1964  the  National  Advisory  Committee  on  Radiation  (17)  endorsed  the 
use  of  cesium  137  sources  as  a  substitute  for  radium  needles  in  interstitial  im- 
plantation therapy.  Because  of  the  vast  amount  of  clinical  experience  that 
has  been  gained  with  radium  it  was  recommended  that  such  sources  should 
conform,  insofar  as  possible,  to  the  dimensions  and  dose  distribution  pat- 
terns of  existing  radium  sources.  For  temporary  interstitial  therapy,  where 
flexibility  and  shielding  are  important  considerations,  iridium  192  was  con- 
sidered to  be  the  most  suitable  choice  for  most  applications. 

Gold  198  seeds  have  almost  completely  replaced  the  older  radon  seeds  for 
permanent  interstitial  implantation  therapy  (18).  Radioactive  gold  seeds  may 
be  prepared  in  the  desired  size  and  strength  depending  on  the  requirements 
at  the  time  of  implantation.  The  half-value  layer  in  lead  for  the  0.4  mev 
gamma  rays  of  gold  198  is  about  one  quarter  that  for  the  more  energetic 
gamma  spectrum  of  radon.  In  addition,  the  problems  created  by  the  gaseous 
nature  of  radon  are  obviated  by  the  use  of  metallic  gold.  Thus,  the  i)ioduc- 
tion,  handling  and  use  of  gold  seeds  presents  much  less  radiation  hazard  than 
for  the  older  radon  seeds.  A  clever  implantation  "gun"  has  been  devised  for  in- 
creasing the  speed,  ease  and  safety  of  gold  grain  implantation  (19,  20). 

The  introduction  of  isotopes  that  decay  by  electron  capture  has  been  an- 
otlicr  valuable  contribution  to  the  problem  of  radiation  protection  in  implanta- 
tion therapy.  Harper  and  associates  were  the  first  to  explore  this  modality  in 
brachytherapy  (211.  They  studied  the  use  of  apjilicators  loaded  with  a  solu- 
tion of  cesium  131  and  the  direct  interstitial  injection  of  palladium  103  in  the 
form  of  precipitated  palladium  black.  Henschke  and  co-workers  (22)  have 
reported  recently  on  the  use  of  encapsulated  sources  of  cesium  131,  iodine 
125,  and  xenon  133.  The  very  low  energies  of  the  characteristic  x-rays  emitted 
by  these  electron  capture  radioisotopes  (about  30  kev),  with  half-value  layers 
in  lead  of  approximately  1/1000  inch,  greatly  facilitate  radiation  protection 
procedures  and  practically  eliminate  significant  radiation  hazard  to  person- 
nel, while  also  greatly  reducing  the  integral  body  dose  to  the  patient. 

The  parent-daughter  pair  of  strontium  90  and  yttrium  90  have  found  in- 
creasing use  as  a  source  of  energetic  beta  radiation.  Pure  beta-emitting  stron- 
tium 9(1  applicators  have  been  used  frequently  for  surface  contact  therapy, 
and  have  been  rejilacing  the  older  radium  moulds  for  beta  radiation  of  super- 
ficial lesions  (23).  Strontium  90  applicators  have  enjoyed  particularly  wide, 
use  in  ophthalmology  as  an  adjunct  to  surgery  in  the  treatment  of  pterygia 
and  in  keratoplasty  to  prevent  postoperatiA'e  corneal  vascularization  (24). 

Radiation  hypophysectomy  by  implantation  of  the  pituitary  with  pellets, 
seeds  or  spheres  of  yttrium  90  alone  or  in  combination  with  surgeiy  has  been 
performed  in  many  centers  (25-28).  The  radioactive  ^"Y  sources  are  ac- 
curately localized  in  the  sella  turcica  by  stereotactic  techniques  or  by  careful 
placement  monitored  by  image-intensification  fluoroscopy.  Implantation  has 
been  accomplished  by  the  transcranial,  transnasal-transsphenoidal,  and  pai'a- 
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nasal-transsplieiioidal  routes.  Radiation  hyiiophysectomy  using  sources  of 
radioactive  ""Y  or  ^''"Au  has  been  applied  succes.-fully  in  the  treatment  of 
hormone  dependent  cai-cinoma  of  the  lireast  and  ])rostate  126-30).  Cu^hing's 
syndrome  seconchiry  to  bilateral  adrenal-cortical  hyperfunction  i31i,  diabetic 
retinopathy  (32l,  and  malignant  exophthalmos  (33).  The  local  and  metabolic 
effects  of  functioning  jiituitary  tumoi's  have  also  been  effectively  controlled 
with  radioactive  implants  (34,  35). 

Harper  and  his  associates  at  the  Argonne  Cancer  Research  Hospital  have 
recently  re])orted  the  de\-elopment  of  a  nuclear  needle,  incorporating  an  ac- 
tive strontium  90  source  into  the  terminal  end  of  a  stainless  steel  needle  (36j. 
Strontium  90  (28  year  half-life  I  flecays  to  yttrium  90  by  emission  of  a  beta 
particle  of  moderate  energy.  Tlie  '"'Y  decays,  in  turn,  to  zirconium  90  with  a 
half-life  of  2.67  days  by  emission  of  an  energetic  beta  particle  (maximum 
energy  about  2.27  mevj.  This  nuclear  needle  thus  serves  as  a  continuous 
source  of  high-energy  beta  i)articles  on  a  virtually  permanent  basis.  It  has  been 
used  successfully  as  a  i-adiation  source  for  implantation  hypophysectomy 
(37)  and  for  the  interruption  of  sjMnal  pain  tracts  by  percutaneous  antero- 
lateral cordotomy  (38j  in  patients  with  intractable  pain.  The  advantages  of 
a  nonoperative  technique  for  cordotomy  are  obvious.  By  obviating  the  po- 
tential mortality  and  morbidity  of  an  operative  neurosurgical  jirocedure, 
cordotomy  may  be  offered  to  a  larger  number  of  patients  suffering  from 
severe  pain  associated  with  metastatic  malignancy. 

INTERNAL  APPLICATIONS 

Advances  in  the  application  of  internally  administered  radioisotopes  in 
therapy  generally  have  been  the  most  disappointing.  In  contrast  to  the  remark- 
able advances  made  in  the  diagnostic  use  of  internally  administered  isotopes 
and  in  other  areas  of  radioisotope  therapy  (39),  therapeutically  useful  selec- 
tive localization  has  thus  fai'  faileil  to  realize  its  p(jtentials. 

The  same  isotopes  that  were  in  use  for  internal  administration  ten  years 
ago  are  still  being  utilized  in  much  the  same  fashion  and  form  (Fig  1). 
Iodine  131  remains  a  powerful  weapon  m  the  treatment  of  thyroid  disorders 
and  radioactive  phosphorus  (•'■-?)  is  an  excellent  agent  for  treating  polycythe- 
mia vera  (40-42)  and  the  chronic  leukemias  (43^51.  Radiophosiihorus.  when 
administered  orally  or  intravenously  as  sodium  phosphate  P  32,  is  some- 
what selectively  concentrated  by  rapidly  metabolizing  tissues,  such  as  tumor 
cells,  leukemic  tissue,  and  normal  bone  marrow  (46,  47).  This  selectivity  is  de- 
pendent upon  the  total  exchangeable  phosphorus  in  the  tissue,  the  turnover  of 
phosphorous  by  the  tissue,  and  the  rate  of  new  tissue  formation.  In  about  75% 
of  cases  of  erythremia  treated  with  radioactive  phosphorus  the  modest  selec- 
tive uptake  of  ^-P  in  the  hyperplastic  bone  marrow  and  its  eventual  deposition 
in  the  large  calcium  phosphate  pool  of  bone  result  in  significant  bone  marrow 
suppression  and  normalization  of  the  hematologic  picture  within  two  to  three 
months.  Radioactive  phosphorus  '^-P  has  also  been  used  successfully  for  the 
treatment  and  control  of  a  related  myeloproliferative  disorder,  primary  (es- 
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sential)  thronibocythemia  148,  49).  Judicious  admini.stration  of  -'-P  will  main- 
tain the  platelet  count  within  normal  limits  and,  in  so  doing,  help  to  prevent 
the  hemorrhagic  and  thrombotic  com])lications  of  this  disorder. 

Of  all  the  agents  used  for  the  treatment  of  polycythemia  vera,  chi'onic 
leukemia,  and  essential  thromhocythenna  ''-P  is  hy  far  the  simplest  to  use, 
fi'om  the  viewpoint  of  both  the  physician  and  the  patient.  Results  arc  pre- 
dictable in  the  vast  majority  of  cases,  there  are  no  unjileasant  or  undesirable 
side  i-eactioiis,  icmissions  are  fairly  prompt  and  generally  of  long  duration,  as 
much  as  4  to  .")  years  in  some  cases,  and  the  patient  need  be  seen  at  infre- 
(pient  intervals  for  follow-up  examinations. 

In  the  last  few  years  there  has  been  increasing  concern  about  the  i)ossible 
leukemogenic  role  of  ^-P  in  polycythemia  vera  (oO-oS).  That  an  increased 
incidence  of  acute  leukemia  does  occur  in  jtolycythemia  vera  treated  by 
ionizing  radiation  is  unciuestioiieil  in  our  minds.  In  our  large  series  of  cases, 
approximately  11%  have  died  with  a  syndrome  indistinguishable  from  acute 
myeloblastic  leukemia.  In  those  cases  treate(l  without  radiation,  but  with 
phlebotomii's  and  or  chemothei'a])y,  including  chlorambucil,  busulfan,  or 
cyclo])hos])hami(le,  not  one  case  of  acute  leukemia  has  been  observed  as  yet. 
However,  it  must  be  emphasized  that  these  I'esults  are  not  comparable 
since  the  ladiation  treated  grouj)  has  had  a  mean  survi\al  of  about  13  years 
following  diagnosis,  whereas  the  chemotherajjy  treated  gi-ouj)  has  so-far  been 
followed  for  an  average  of  only  about  3'  2  yi'ais. 

The  diagnosis  of  polycythemia  vera  is  at  times  difficult,  even  today,  to 
establish  with  certainty,  and  the  leukemic  state  certainly  can  be  most  con- 
fusing. A  carefully  controlled,  randoniize(l  ])ros])ecti\'e  coopei'ative  study  is 
needed  to  resolw  the  many  facets  of  this  pi-oMem.  Ten  yeai's  fi'om  now,  when 
the  therai)eutic  use  of  i'adioisotoi)es  is  suiveyed  again,  wc-  hope  and  exjiect 
that  the  answei's  to  these  C|uestions  will  be  available. 

Radioacti\-e  phosi)horus  r'-P)  has  also  been  used  successfully  for  the  treat- 
ment of  painful  osseous  metastases,  pi-imarily  from  carcinoma  of  the  breast 
and  prostate  (54,  55).  Useful  palliation  from  se\-ei-e  and  often  intractable 
pain  has  been  obtained  in  many  cases.  Relief  from  pain  may  be  dramatic 
though  the  course  of  the  disease  remains  unaltered.  In  some  cases,  however, 
radiogi'aithic  and  histologic  e\'idence  of  healing  of  osseous  lesions  has  been 
demonsti'ateil  while  at  tln'  same  time  new  lesions  ha^•e  appeai'i'd  (>lsewhere.  No 
effect  on  \-isceral  or  soft  tissue  metastases  has  been  demonstrated. 

Attempts  to  inci-ease  the  efiicacy  of  this  form  of  treatment  and  to  decrease 
the  limitations  imposed  by  -'-'P  induceil  bone  mai'row  depression,  by  trying  to 
invoke  an  osteoblastic  res])onse,  lia\'e  le(l  to  the  use  of  -''-'P  in  association  with 
androgens  ( 5()  1  and  following  ai licnalectomy  l57).  Tong  and  Ridjenfeld  have 
recently  de.-cril)ed  yet  another  techni(iue  for  increasing  the  localization  of 
radiophosphorus  in  and  innnediately  around  metastatic  osseous  lesions  (58). 
They  have  attemjited  to  take  advantage  of  the  I'ebound  effect  leading  to  ac- 
celerated deposition  of  calcium  and  phos])horiis  in  bone  after  withdrawal  of 
exogenously  administered  parathyroid  hormone.  Pearson  and  his  associates 
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(59),  using  calcium  47  and  strontium  85  as  tracers,  have  suggested  that  a 
differential  uptake  of  iri'eater  than  seven  times  normal  may  be  necessaiy  in 
order  to  obtain  a  l)eiieficial  therapeutic  effect. 

With  the  limitations  imposed  by  the  lack  of  therapeutically  useful  selective 
concentration  after  the  systemic  administration  of  radioisotopes  in  simple 
inorganic  elemental  form,  a  number  of  other  methods  have  been  ingeniously 
devised  to  localize  isotopes  by  physical  and/or  mechanical  means  I  "para- 
selective  localization").  Suspensions  of  nonsoluble  particles  of  radioisotopes, 
in  the  form  of  "radiocolloids"  (60-62)  have  been  widely  used  in  intravascular, 
intracavitary,  interstitial,  and,  most  recently,  in  intralymphatic  therapy.  The 
radiocolloids  of  gold  198,  phosphorus  32  as  the  chromic  i)hosphate,  and 
yttrium  90  have  been  used  most  extensively.  The  distribution,  localization 
and  concentration  of  these  colloids  depend  upon  the  physical  and  to  some 
extent  upon  the  biological  properties  of  the  colloidal  particles  and  not  on 
the  chemical  nature  or  behavior  of  the  particular  radioactive  element  em- 
ployed (60,  61). 

After  intravenous  administration,  radiocolloids  are  cleared  rapidly  from  the 
blood  and  are  deposited  in  the  reticuloendothelial  tissue  of  the  liver,  spleen, 
and  to  lesser  extent,  the  bone  marrow  1 63,  64 1.  Although  remissions  have  been 
obtained  in  the  chi'omc  leukemias  |65,  66),  polycythemia  vera,  and  some  cases 
of  lymphoreticular  malignancy  (67),  the  usefulness  of  this  form  of  therapy  has 
remained  rather  limited. 

Nonsoluble  suspensions  of  even  larger  particles  in  the  form  of  radioisotopes 
adsorbed  onto  carbon  ])articles  liavi'  been  used  by  ]\Iuller  (68)  and  other> 
(69)  in  an  attempt  to  localize  radioacti\-ity  in  the  lungs  after  intravenous  in- 
jection and  in  one  lung  or  pulmonaiy  segment  after  injection  through  a  .■se- 
lectively placed  cardiac  catheter.  Similarly,  bismuth  206  adsorljed  onto  car- 
bon particles  has  been  administei'ed  intravenously  in  an  attempt  to  obtain 
selective  distribution  and  concenti'ation  in  the  treatment  of  lymphoreticu- 
lar malignancies  and  chi'onic  leukemia  (70).  These  applications  have  re- 
mained largely  experimental  and  do  not  promise  anything  moi'e  than  limiteil 
clinical  usefulness. 

The  principle  of  radioisotope  localization  by  physical  and  mechanical 
processes  after  intravascular  administration,  however,  as  illustrated  by  these 
applications,  has  led  to  the  development  of  another  techniciue  which  i)romises 
to  have  greater  thera])eutic  usc^fulness.  Ceramic  microspheres,  with  particle 
size  in  the  range  of  10  to  200  nncions,  and  into  which  a  wide  variety  of  radio- 
isotopes may  be  incorporated,  havi'  l)een  developed  recently  (71)  and  have 
been  investigated  as  a  means  of  localizing  radioactivity  in  the  vascular  bed  of 
bulky  tumors  by  intra-arterial  or  isolation-perfusion  techniques  (72,  73).  The 
radioisotope  (s)  employed  hei-e,  as  in  the  colloidal  and  carbon  particle  tech- 
niques, acts  solely  as  a  radiation  emittc-r,  and  is  chosen  on  the  basis  of  the 
suitability  of  its  radiation  spectrum  and  energies.  Localization  is  accom- 
pUshed  by  microembolization  of  the  radiating  microsphei-es  into  the  vascu- 
lar bed  of  the  target  organ  or  tumor  after  selective  injection  by  means  of 
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inti'a-arterial  or  isolation-perfusion  techiiifiucs.  Very  dramatic  tumor  regres- 
sions have  been  obtained  in  this  manner.  The  <>;reat  advantage  of  this  form  of 
therapy  over  chemotherapeutic  agents  a(hninistered  by  these  techniques  is  that 
the  danger  of  "spill-over"'  into  the  systemic  circulation  with  resultant  bone 
marrow  depression  is  obviated.  This  type  of  intravascular  localization  of 
radioisotopes  piesages  a  new  area  of  usefulness  for  localized  radiation  ther- 
apy, a.-  well      affords  a  useful  method  for  the  study  of  the  vascular  system. 

INTRACAVITARY  USE 

The  intracavitary  injection  of  radioactive  colloids  has  proven  very  use- 
ful for  the  control  of  malignant  i)leural  and  peritoneal  effusions  (62,  74).  The 
radiocolloids  of  gold  198,  chromic  phosphate  P  32  and  yttrium  90  have 
been  most  commonly  employed.  The  results  using  chromic  phosjihate  P  32 
and  Y  90,  which  are  both  pure  beta-emitters,  have  been  comparable  to  those 
obtained  using  colloidal  radiogold  which  emits  both  beta  and  penetrating 
gamma  radiation.  Tt  would  seem  wiser  and  more  pinident,  then,  to  use  the  beta- 
emitters,  thus  ()l)^•iating  mucli  of  tlie  I'adiation  liazanl  and  protection  problem 
associati'd  with  the  handling  and  adnnni.-ti-atioii  of  I'adiogold. 

In  our  center  as  in  many  other  medical  centeis,  the  intracavitary  injection 
of  any  one  of  a  number  of  cheniothei-aiteutic  agents  (nitrogen  mustard, 
thio-tepa,  o-fluorouracil,  (juinacrine)  has  snpplaiitt'd  the  use  of  the  radiocol- 
loids a>  primary  therajjy  for  malignant  effusions.  The  radiocolloids  are  re- 
served for  instances  in  which  a  chemotherapeutic  agent  has  failed  to  control 
the  accumulation  of  peritoneal  and/or  pleui  al  fluid. 

In  addition  to  theii'  use  for  ]ialliati\'e  treatment  of  malignant  serous  effu- 
sions, inti-afa\'itai'y  radiocolloids  have  been  adnunistei'e(l  pro|)hy lactically  as 
an  adjuvaiu  to  surgt'ry  in  the  tnvitmeiit  of  carcinoma  of  the  ovary  (75-77). 
Elkins  and  Keettel  1 78 1  have  (lemonsti-ate(l  that  a  significant  percentage  of 
patients  whose  tumor  is  thought  clinically  to  be  limited  to  one  ovary  (Stage 
I  disease)  in  fact  have  malignant  cells  in  the  peritoneal  washings  obtained 
at  the  time  of  surgery.  Carcinoma  of  the  ovaiy  is  well  known  for  its  propensity 
to  metastasize  widely  throughout  the  peritoneal  cavity  in  many  cases  con- 
sidered "favorable"  or  surgically  curable  on  the  basis  of  finding  localized  dis- 
ease at  the  time  of  surgery.  It  thus  seems  reasonable  to  suspect  that  some  of 
these  recui'i'enees,  at  least,  may  be  due  to  the  presence  of  free  cells  and/or 
microsco|iic  peiitoneal  implants  that  result  from  siwntaneous  shedding  of 
malignant  cells  into  the  peritoneal  ca^•ity  or  as  a  result  of  operative  trauma. 
The  ])ro])hylact!c  adjuvant  use  of  colloidal  radiogold,  in  combination  with 
conventional  >urgical  therapy,  is  being  explored  at  a  number  of  institutions 
(75-77)  in  an  attempt  to  inci'case  the  cure  rate  in  early  ovarian  carcinoma. 
The  results  thus  fai-  have  been  encouraging,  though  figures  to  prove  the  ef- 
fectiveness of  this  form  of  thera|)y  ai'e  not  yet  available.  Carefully  controlled 
clinical  trials  will  hopefully  jirove  or  dispi'o\-e  the  jii-actical  yi\\ue  of  this 
theoretically  sound  idea. 
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INTERSTITIAL  USE 

Numerous  isotopes,  in  a  variety  of  chemical  and  physical  forms,  have  been 
used  for  inteistitial  injection  thei-apy.  Again,  the  I'adiocolloids  of  gold  198, 
chromic  phosphate  (P  32),  and  yttrium  90  have  been  used  most  extensively 
for  this  purpose.  In  these  applications,  the  inert  and  insoluble  radioactive 
particles  are  physically  localized  by  direct  injection  into  the  target  tissue  or 
tumor.  By  virtue  of  the  physical  properties  and  chemical  inertness  of  the 
radiating  soui'ces  used,  they  tend  to  remain  localized  to  the  site  of  injection 
and  to  the  regional  lymjihatics  and  lymph  nodes  draining  the  area. 

Direct  intratumoral  injection  has  been  applied  in  this  manner  to  the 
treatment  of  selected  cases  of  ]Mostatic  carcinoma  (79,  80).  Radiocolloids 
have  also  been  injected  transvaginally  into  the  parametria  in  an  attempt  to 
sterilize  possible  micrometastases  in  the  parametrial  and  lateral  pelvic  lymph 
nodes  in  cases  of  carcinoma  of  the  uterine  cervix  (81-831.  Intrapara- 
metrial  colloidal  gold  has  also  been  used  with  some  success  in  the  treatment  of 
intractable  pelvic  pain  associated  with  widespread  pelvic  metastases  from 
carcinoma  of  the  cervix  (84,  8o).  In  addition,  attempts  to  radiate  the  re- 
gional lymph  nodes  in  cases  of  carcinoma  of  the  breast  following  intra-mam- 
mary  interstitial  injections  of  radiocolloidal  gold  198  have  been  reported 
(86,  87). 

The  results  of  interstitial  therapy  have  been  satisfactoiy  in  some  cases 
(80,  82,  84,  85)  but  disa|)poiiiting  in  others  (88,  89).  The  usefulness  of  this 
form  of  therapy  is  limited  Ijy  the  technical  and  physical  problems  of  accurate 
isotope  placement  and  by  the  inadeciuate  localization  and  uneven  distribution 
attained  in  many  cases.  Furthermore,  foci  of  metastatic  tumor  within  lymph 
nodes  do  not  pick  up  and  concentrate  the  colloid  to  any  degree  (90,  91).  Be- 
cause of  the  very  limited  range  of  the  beta  radiation,  cancei'ocidal  doses  of 
radiation  cannot  be  expected  to  reach  metastatic  deposits  exceeding  a  few 
millimeters  in  size. 

INTRALYMPH.ATIC  USE 

A  new  ajiproach  to  lymph  node  irradiation,  utilizing  the  technique  of 
lymphangiography,  has  been  repoited  recently  (92-951.  The  direct  intralym- 
phatic  injection  of  therapeutic  amounts  of  colloidal  radioactive  gold  198, 
chromic  phos])hate  (P  32),  or  i-adioiodinated  oily  conti-ast  material  (ethiodol, 
lipiodol)  has  been  used  to  disti'ibute  cancerocidal  radiation  doses  to  retro- 
peritoneal and  other  lymph  nodes  in  cases  of  lymphoreticular  malignancy 
and  carcinoma.  With  satisfactoiy  distiibution,  concentration  and  retention  of 
the  radioactive  materials  dramatic  I'csponses  may  be  obtained  (95,  96). 

Intralymphatic  radioisotope  theiapy  has  also  been  used  jjrophylactically  in 
an  attemi)t  to  sterilize  the  regional  lymph  node  drainage  in  cases  of  carcinoma 
of  the  uterine  cervix  (94,  97),  testicular  tumors  (98,  99),  malignant  melanoma 
(100),  and  other  malignancies  (101).  The  ultimate  usefulness  of  this  mode 
of  therapy  remains  to  be  proved.  It  would  seem  to  have  its  greatest  potential 
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in  the  area  of  prophylactic  adjuvant  therapy  where  it  offers  the  hope  of 
destroying  lymphatic  micrometastases  that  arise  spontaneously  or  as  a  result 
of  operative  trauma.  The  Medical  Research  Council  of  the  United  Kingdom 
has  taken  a  forward  step  in  this  area  and  is  planning  to  undertake  a  large 
scale  controlled  clinical  trial  of  intralymphatic  radioisotope  therapy  in  cases 
of  potentially  curable  maliji;iiaiit  melanoma  of  the  extremities  (1021.  These 
results,  and  those  of  other  well-planned,  controlled  clinical  trials  will  ulti- 
mately establish  the  place  of  this  mode  of  radioisotope  therapy  in  our  arma- 
mentarium. 

QUO  VADLS? 

Finally,  there  ai'o  a  numlier  of  therapeutic  applications  that  ai'c  still  largely 
experimental  or  deAclopniental,  but  which  ])romise  potential  future  clinical 
usefulness  and  which  suggest  future  trends  in  the  therapeutic  use  of  radioiso- 
topes. 

Radiocolloidal  gold  198  may  be  administered  intra-articularly  in  the 
treatment  of  chronic  recurrent  syno\-ial  effusions.  Very  satisfactory  and  en- 
couraging results  have  been  obtained  in  a  limited  number  of  patients  with  a 
variety  of  articular  disordei's  wh(>rciii  othei'  methods  lun-e  failed  ( 103,  104). 

The  stable  isotope  of  an  element  with  a  large  cross  section  area  for  neutron 
capture  may  l)e  made  radioactive  in  situ  by  bombardment  with  thermal  or 
epithermal  neutrons  from  a  nuclear  reactor.  Stable  boron  10.  when  adminis- 
tered systemically  in  snitable  chemical  form,  is  concentiated  to  some  de- 
gree within  certain  central  nervous  system  tumors,  compared  to  the  sur- 
rounding noiinal  ner\ous  tissue.  When  bombarded  witli  thermal  neutrons,  as 
in  "Mention  capiure  therapy,"  the  stable  boron  10  gives  rise  to  a  high  energy 
alpha  particle  and  a  lithium  atom.  Because  of  the  high  kinetic  energy  and 
veiy  linuted  lange  of  the  alpha  particles  produced,  an  intense  ionization  path 
is  ])roduce(l  locally  ovei'  an  area  that  may  not  exceed  the  size  of  a  single 
cell.  This  foiin  of  thei'apy  has  been  applied  in  the  treatment  of  glioblastoma 
nudtiforme  and  othei-  malignant  intracranial  tumors  (105-1071.  Neutron  cap- 
ture therapy  remains  an  experimental  foi'm  of  treatment;  because  of  the 
many  complicated  physical  and  technical  problems  involved  and  the  requiie- 
ment  for  a  nuclear  reactor,  it  will  probably  remain  of  rather  limited  prac- 
tical usefulness. 

Anothei-  recent  therapeutic  application  has  been  the  use  of  very  shoit- 
li^■e(l  I'adioisotopes  in  the  therajiy  of  malignant  tumors  by  isolation-perfusion 
technique  (108,  109j.  Scandium  49,  zinc  69,  and  dys]u-osium  165.  all  beta- 
emitters,  have  been  utilized  as  sources  of  short-lived  intense  l)eta  radiation, 
their  short  half-lives  serving  to  reduce  the  hazards  associated  with  any  leak- 
age that  may  occui-  into  the  systemic  circulation. 

A  numbei'  of  different  methods,  including  radioisotope  techniques,  ha^-e 
been  investigated  in  an  attempt  to  modify  the  homograft  reaction  by  in- 
ducing lymphocytopenia  and  immunosuppression.  Acute  and  chronic  beta 
irradiation  of  the  circulating  blood  has  been  achieved  experimentally  in  vivo 
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by  the  use  of  a  yttrium  90  source  implanted  into  (110,  111)  or  surrounding 

(112)  a  segment  of  the  abdominal  aorta,  or  suspended  in  the  right  atrium 

(113)  .  These  methods,  though  still  largely  experimental,  promise  possible 
future  clinical  usefulness  in  the  developing  field  of  transplantation  immunol- 
ogy. 

Ingenious  attempts  have  been  made  to  achieve  selective  localization  of 
internally  administered  radioisotopes  by  the  use  of  chelating  agents.  Yttrium 
90  chelated  to  diethylene  triamine  penta-acetic  acid  (DTPA)  has  been  used 
with  some  success  by  Winchell  and  associates  at  the  Donner  Laboratory  to 
achieve  a  certain  degree  of  selective  lymphoid  radiation,  and  has  been  applied 
to  the  induction  of  lymphocytopenia  and  immunosuppression  (114,  115). 
Greenberg  and  associates  (116,  117)  have  reported  preliminary  results  of  the 
treatment  of  multiple  myeloma  and  polycythemia  vera  with  another  yttrium 
'90  chelate  that  is  relatively  selectively  deposited  in  bone  and  bone  marrow. 

Similarly,  in\-('stigations  have  Ix'cn  undertaken  into  the  therapeutic  use  of 
radioactive  drugs  i  1181,  antibodies  (119,  120),  and  even  essential  body  metab- 
ohtes  (121).  These  techniques  represent  still  further  attempts  to  overcome  the 
^problem  of  selective  localization,  which  remains  the  major  obstacle  to  the 
wider  and  more  successful  use  of  internally  administered  radioisotopes  for 
therapy. 

Though  it  is  apparent  that  few  truly  significant  "breakthroughs"  have  as 
yet  occurred  in  radioisotope  therapy,  the  nuclear  radiations  of  a  variety  of 
isotopes,  used  in  numerous  forms  and  administei-ed  in  a  number  of  different 
ways,  have  been  very  successfully  applied  to  the  ])alliation  and  occasional 
cure  of  both  neoplastic  and  non-neoi)lastic  human  disease.  The  development  of 
significant  new  therapeutic  advances  in  the  field  of  radioisotope  therapy,  as  in 
cancer  therapy  in  general,  must  await  further  extention  and  expansion  of  our 
knowledge  of  the  nature  and  natural  history  of  the  malignant  process  itself. 
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An  83  yeai-  old  white  man  was  admitted  to  The  ]\Ioimt  Sinai  Hos])ital  for 
epistaxis. 

The  patient  had  chronic  bronchitis  and  emphysema  for  many  years.  Six 
years  earher  he  was  hospitalized  for  bronchopneumonia  and  rupture  of  the 
rectus  muscle  secondary  to  an  ejiisode  of  coughing.  He  remained  well  except 
for  a  chronic  cough  until  16  months  prior  to  admission  when  he  developed 
shortness  of  breath  and  signs  of  congestive  heart  failure.  On  admission  the 
hemoglobin  was  6.5  gm/100  cc,  the  white  blood  cell  count  4,425,  cu  mm  with 
29%  polymoiplioiuiclenr  leukocytes,  2'^<  band  forms,  07',  lym])liocytes,  1% 
eosinophils,  ami  \',  monocytes.  The  t-rythrocyte  sedimentation  latc  was  137 
mm/hour  and  I'eticulocyte  count  was  l.lSf .  A  peripheral  smear  showed  moder- 
ate hypochromia.  The  BUN  was  42  mg/100  cc  and  the  lilood  glucose  110  mg/100 
cc.  The  serum  bihrubin,  electrolytes,  cholesterol  and  alkaline  phosiihatase  ac- 
tivity were  normal.  Several  stools  were  strongly  guaiac  positive.  An  x-ray 
film  of  the  chest  was  normal.  A  barium  enema  demoiistrate(l  a  large  number  of 
diverticula  in  the  right  colon,  and  an  u|)pei'  gast roiiitotinal  series  showed  a 
small  sliding  hiatus  hernia  and  spasticity  of  the  duodenal  bulb.  The  bone  mar- 
row was  hypocellular,  with  a  niaike(l  increase  in  lymi)hocytes  and  mast  cells.  | 
He  improved  with  antil)iotics,  bronchodilators,  diuretics  and  several  units  of  ] 
packed  cells. 

Because  of  recurrent  dyspnea  he  was  readmitted  one  month  later.  The  blood  j 
pressure  was  140/80,  pulse  100/min,  respirations  32  niin,  and  temperature 
101. 4°F.  The  sclerae  were  slightly  icteric.  The  uwk  vvn\>  were  distended,  and 
hepatojugtdai'  reflux  was  elicited.  The  anterior-posterioi'  diameter  of  the  chest 
was  inci'ciised  and  crepitant  I'ales  and  expiratory  wheezes  wvvc  heard  bilater- 
ally. The  heart  was  noi'nial.  The  liver  was  palpated  three  fingei'breadths  below  I 
the  right  costal  margin.  The  spleen  was  not  felt,  ('lul)biiig  or  eck'ina  was  not 
present.  The  hemoglobin  was  5.3  gm/100  cc,  the  white  blood  count  3,000/cu 
nnn  with  22%  segmented  leukocytes,  9%  band  foims,  60%  lymphocytes,  2% 
eosinophils,  H'f  basojihils  and  2^';  monocytes.  The  reticulocyte  count  was  3.7%, 
and  the  platelet  count  60,()()0  en  mm.  The  jx'ripheral  blood  smear  again  showed 
moderate  hypochromia  and  marked  rouleaux  formation.  The  blood  uric  acid 
was  6.4  mg/100  cc,  serum  allnunin  1.8  gm  100  cc  and  globulin  5.8  gm/100  cc. 
Electrophoresis  of  the  serum  demonstrated  a  slow  ganmia  spike.  A  Sia  test  was 
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positive.  Tlie  sci'um  viscosity  was  2.7  (normal  l.oj.  A  Cooml)s'  test  was  nega- 
tive. The  serum  Bi^  was  normal  and  the  serum  folate  level  was  elevated.  The 
serum  ii'on  was  94  /xg  100  cc,  and  the  total  iron  binding  capacity  was  225  /xg/ 
100  cc.  A  chest  x-ray  was  unchanged,  and  the  electrocardiogram  showed  a 
RSR  jiattern  in  \\  . 

He  was  ti'eateil  with  multiple  transfusions  and  antibiotics,  but  he  remained 
febrile  with  temperatui-e  ele\'ations  to  101  °F.  Blood  and  urine  cultures  were 
sterile.  Chlorambucil,  0.1  mg  kg/day  was  institutcfl.  Two  days  later  the  white 
blood  count  was  2,100  cu  mm  and  the  hemoglobin  was  9.5  gm/100  cc. 

He  was  discharged  to  be  followed  by  his  private  physician.  However,  a  se- 
vere episode  of  epistaxis  reciuired  readnnssion  six  days  later.  The  physical 
examination  was  unchanged  except  for  multiple  ])erianal  abscesses.  The  hemo- 
globin was  10.7  gm/100  cc,  white  blood  cell  count  2,350/cu  mm  and  platelet 
count  84,000/cu  mm.  The  serum  albumin  was  3.11  gm/100  cc,  alphai  globulin 
0.27  gm/100  cc,  alpha,  0.46  gm/100  cc,  beta  0.36  gm/100  cc  and  gannna  4.0 
gm/100  cc. 

Digoxin,  oxacillin,  and  bi-onchodilator  therapy  was  continued.  Shortly  after 
admission  he  attempted  suicide  and  was  transferred  to  the  psychiatric  unit. 
Pancytopenia  persisted  although  the  patient  had  not  received  chlorambucil 
for  over  one  month.  He  received  two  units  of  packed  red  cells.  Allopurinol 
therapy  was  instituted  because  of  an  elevated  uric  acid,  and  plasmapheresis 
was  performed.  The  hematocrit  was  30.  On  the  4oth  hospital  day  his  temi)era- 
ture  rose  to  103°F.  The  blood  pressure  was  80/60.  Rales  were  heard  bilaterally 
and  an  x-ray  film  of  the  chest  showecl  an  infiltration  ni  the  nndpoi'tion  of  the 
left  lung.  Despite  vigorous  antibiotic  thera])y,  he  died  the  following  day. 

Dr.  Xdtluiiixl  Wisch''':  This  83  yeai-  old  man  ])resented  with  a  disease 
which  becime  manifest  17  months  prior  to  his  death.  His  first  admission  to 
The  Mount  Sinai  Hospital  was  prom])ted  by  signs  and  symptoms  of  congi'stive 
heart  failure.  He  had  an  anemia  and  a  mild  leukopema  with  a  i'elati\'e  lym- 
phocytosis. No  abnormal  white  cells  were  noted  on  ])eriplu>ral  smeai',  and  the 
red  cells  showed  a  modei'ate  liypochi'omia.  There  was  no  significant  reticulocy- 
tosis  and  his  sedimentation  rate  was  137  nnn  hour.  His  urine  contained  1  i)lu> 
protein.  The  lU'N  was  42  mg  100  cc,  and  all  of  the  other  l)lood  chennstnes 
were  normal.  On  se^•eral  occasions,  he  had  strongly  positive  stool  g'uaiacs  and 
x-ray  films  of  the  gastrointestinal  tract  revealed  a  small  hiatus  hernia,  spas- 
ticity of  the  duodenal  bulb,  and  diverticulosis  of  the  colon.  A  bone  mai'row  de- 
termination showed  increased  number  of  mature  lymphocytes,  plasmacytoid 
lymphocytes,  reticulum  cells,  mast  cells,  an<l  marked  reduction  of  megakaryo- 
cytes, and  erythroid  and  gi'anulocytic  precursors  (Fig  1 1. 

He  was  treated  for  congestive  heart  failure  and  anemia  with  transfusions 
of  red  cells.  Fifteen  months  later  he  was  readnntted  with  congestive  heart 
failure  and  fever.  A  large  liver  was  noted  and  he  was  icteric.  The  pancytopenia 
was  more  profound,  the  white  blood  count  was  3,000/cu  mm  with  a  i-elative 
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Fig.  1.  Bone  marrow  showing  Ivmphocvtes  and  plasmacvtoid  Ivmphocvtes  [arrows) 
(Giemsa  X  960). 

lymphocytosis,  and  his  phitelet  count  was  60,000/cu  mm.  Tlie  red  cells  were 
moderately  hypochromic  with  marked  rouleaux  formation  and  there  was  a 
mild  reticulocytosis.  His  uric  acid  was  6.4  mg/100  cc,  and  the  serum  albumin 
was  low  and  the  globulin  elevated.  Paper  electrophoresis  of  the  serum  showed 
a  slow  gamma  spike.  This  was  the  first  indication  that  the  patient  had  a  pro- 
tein abnormality,  aside  from  the  elevated  sedimentation  rate.  Generally  speak- 
ing, a  serum  i)rotcin  spike  suggests  certain  diseases,  especially  multiple 
myeloma.  Howevei-,  lyniphoproliferative  diseases  and  other  malignancies  also 
are  associated  with  abnoi-mal  elevations  of  serum  ])roteins.  A  Sia  test  was 
positive.  Although  the  .Sia  test  is  a  useful  screening  test  for  the  presence  of 
macroglobulins,  it  is  by  no  means  conclusive.  It  indicates  that  the  patient  has 
a  serum  protein  which  precipitates  in  electrolyte-free  water.  Further  studies 
should  be  performed  to  definitely  establish  the  presence  of  macroglobulins. 
Starch  gel  electrophoresis  is  valuable.  Since  macroglobulins  do  not  migrate  on 
a  starch  media  a  spike  on  paper  electrophoresis  that  cannot  be  demon- 
strated on  a  starch  media,  suggests  the  presence  of  a  macroglobulin.  Immuno- 
electrophoresis is  more  specific.  However,  ultracentrifugation  is  the  only  con- 
clusive mt'tliod  of  demonstrating  the  presence  of  a  macroglobulin. 

He  had  slight  i)roteinuria  but  a  Bence-Jones  protein  was  not  found.  The 
patient  had  a  serum  viscosity  of  2.7,  the  normal  being  1.5.  If  the  viscosity 
was  measured  at  37°C,  it  was  not  clinically  significant.  Usually,  symptoms  re- 
sult when  the  viscosity  is  six  to  eight  times  normal.  However,  recent  studies 
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have  indicutc'd  that  certain  macroglobuhns  show  higher  viscosities  at  lower 
temperatures  and  I  cannot  exclude  the  presence  of  an  increased  viscosity  un- 
less the  viscosity  studies  were  performed  at  lower  temperatures  also. 

The  Coombs'  test  was  negative,  the  serum  B12  was  noinial,  and  tlie  serum 
folic  acid  was  elevated.  The  latter  may  have  resulted  from  vitamin  therapy 
and  was  not  pertinent  to  the  patient's  disease.  The  serum  iron  and  total  iron 
binding  capacity  were  normal,  and  the  ECG  showed  a  RSRi  pattern  in  Vj  , 
probably  secondary  to  his  chronic  lung  diseast'.  He  was  treated  with  blood 
transfusions,  antibiotics  and  chloraml)ucil.  Api)arcntly  within  a  ])ei'iod  of  48 
hours,  the  white  blood  count  fell  from  3,000  to  2,100  and  theiapy  was  stopped. 
I  doubt  that  the  drop  in  the  white  count  was  due  to  the  drug  therapy. 

He  was  then  discharged  only  to  be  readmitted  six  days  later  with  epistaxis. 
The  hemoglobin  was  mildly  reduced  and  the  leukopenia  and  thrombocyto- 
penia persisted.  What  caused  the  epistaxis".'  Certainly,  ])atients  with  modei'- 
ately  reduced  platelets  do  not  usually  manifest  significant  hlecMling,  and  a 
local  lesion  was  not  mentioned  in  the  protocol.  In  patients  with  dyspioteine- 
mias  and  more  specifically  with  macroglobulinemias,  several  of  the  coagula- 
tion factors  are  absorbed  onto  the  abnormal  protein,  and  bleeding  may  result 
from  ineffective  clot  formation.  I  think  this  was  the  case.  Abnormalities  in 
bleeding,  secondary  to  the  abnormal  proteins,  can  usually  be  corrected  by 
vigorous  plasmapheresis  or  some  form  of  therapy  which  will  break  u|)  the  ab- 
normal protein,  such  as  penicillamine.  Occasionally,  steroid  thcia|)y  is  effec- 
tive. The  ]iatient  appai'ently  attempted  suicid(>  which  iiia\-  be  significant  in 
that  psychiati'ic  pi-obk'ms  have  been  reported  in  \-ai  i()iis  d^  sproteinemias,  par- 
ticularly in  patients  with  macroglobulinemia. 

In  summary,  this  elderly  man  had  a  jiancytoi)enia,  gastrointestinal  as  well 
as  nasal  bleeding,  a  protein  spike  on  j)aper  electro])horesis,  a  positive  Sia  test 
and  congestive  heart  failure,  secondary  to  a  sevei-e  anemia.  Miilti])le  abscesses 
developed  during  his  17-month  cotu'se,  and  he  finally  died  with  a  broncho- 
pneumonia. 

The  bone  marrow  showed  infiltration  of  mature  lymphocytes,  plasmacytoid 
lymphocytes,  and  mast  cells.  The  protein  spike  on  electrophoresis  suggested 
multiple  myeloma.  Certainly  the  peripheral  blood  ])icture  and  pancytopenia  is 
consistent  with  multiple  myeloma  as  is  an  increased  incidence  of  infection  and 
bleeding  tendency.  However,  the  patient  did  not  have  bone  lesions  nor  the  typi- 
cal bone  marrow  abnormalities.  It  is  true  that  many  patients  with  myeloma 
do  not  always  show  the  typical  bone  marrow  findings,  but  this  patient  had  a 
definitely  abnormal  marrow  not  typical  of  multiple  myeloma.  In  addition, 
mast  cells  have  rarely  been  reported  in  multijile  myeloma.  He  did  have  protein 
in  his  urine  and  Bence-Jones  protein  w^as  sought  but  was  not  detected. 

Chronic  lymphatic  leukemia  has  been  reported  to  produce  sjjikes  on  elec- 
trophoresis, but  because  of  the  lack  of  leukocytosis,  I  think  we  can  exclude 
this  diagnosis.  Patients  with  lymphosarcoma  can  jiresent  with  pancytopenia, 
and  may  not  have  peripheral  adenopathy,  splenomegaly  or  hepatomegaly. 
However,  mast  cells  in  the  bone  marrow  and  protein  spikes  have  rarely  been 
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rci)ort('(l.  Rcticiihnn  cell  sarcoma  is  also  possible.  However,  the  cells  in  the 
niaiTow  wei'c  more  mature  iliaii  one  usually  finds  in  reticulum  cell  sarcoma. 
Isolated  carcinomas  have  heen  I'eported  to  i^ive  jtrotein  spikes  and  pancyto- 
penia, hut  -when  the  niai'i'ow  is  invaded  with  tmuor  cells,  the  diagnosis  is 
obvious.  Finally,  A\'aldeiisti(")m's  macrotiilobulinemia  is  a  relatively^  rare  condi- 
tion, chai'actei'ized  by  the  formation  of  an  abnoi'mal  i)rotein  of  a  large  mole- 
cular weijiht,  associated  with  the  pi'oliferation  of  lymphocytes  and  plasma 
cells,  and  fi-e(iuently  mast  cells.  (Mimcally,  these  patients  complain  of  weak- 
ness and  U'thai'u;y.  associateij  with  anemia.  Infections  are  common  though  not 
necessarily  because  of  the  low  white  count,  but  because  theii'  normal  immuno- 
globuHns  ai'e  ^ii^nificantly  reduced,  even  if  they  havi'  a  marked  increase  in 
gamma  globulin.  Lymphadenoj)athy  occm-s,  btu  only  in  about  30  or  40  per- 
cent of  the  cases.  This  patient  did  not  have  any  significant  lymphadenopathy. 
Splenomegaly  and  hepatomegaly  occur  but  also  in  less  than  half  the  patients, 
and  Bence-.Iones  jirotein  is  i)resent  in  ai)]iroximately  10  to  20  percent  of  the 
cases.  The  white  count  is  usually  noi-mal,  Imt  may  be  low.  The  common  clinical 
features  that  these  jiatients  ha^•e  are  due  to  the  increased  \-iscosity  of  the 
blood  and  are  mamfested  by  bizarre  neurologic  complaints,  eye  ground  abnor- 
malities which  are  due  to  precijiitation  of  the  abnormal  protein  in  the  small 
blood  vessels  of  the  I'etina  and  lymphatic  spaces  in  the  brain.  This  patient's 
blood  viscosity  was  not  high  enough  to  account  for  symptoms  related  to  hy- 
perviscosity, and  usually  ])atients  do  not  have  problems  until  the  viscosity  is 
six  times  greater  than  normal. 

Amyloidosis  occurs  secondary  to  macroglobtUinemia.  In  reviewing  the  liter- 
ature, I  was  able  to  find  12  cases  re])orted.  In  myeloma,  amyloidosis  has  been 
reported  most  frequently  in  those  ])atients  who  have  Bence-.lones  protein 
either  in  the  urine  oi'  in  the  sermn.  llowevei',  in  patients  with  macroglobuline- 
mia,  oidy  one  otit  of  the  12  cases  ha\-e  l^ence-.Iones  protein.  I  doubt  very  ! 
much  whetlu'r  this  patient  had  amy  loid  disease.  >ince  he  lacke(|  splenomegaly. 
He  did  not  have  skin  changes  noi'  neurologic  delicits.  and  no  ex'idence  of  the 
nephrotic  syndi'ome  oi'  gasti'ointestinal  ti'act  abnoi'inalities.  He  developed 
congesti\-c  failui'e.  but  1  think  this  was  secondary  to  the  anemia.  Since  in- 
fections ai'e  ])revalent  in  |)atients  with  lymphoproliferati\'e  disease  and  macro- 
globulinenua,  one  always  has  to  consider  a  fungal  infection  or  tui)erculosis. 
Howe\-ei',  thei-e  was  no  idinical  e\-idence  of  a  sujjeriinposed  infection. 

In  sunnnary,  I  think  this  patient  had  \\'aldenstr()ni's  niacroglobulinemia. 
His  anenna  wa-  secondai-y  to  gasti'ointestinal  bleeding  and  ineffecti\-e  erythro- 
poiesis  due  to  iii\-asion  of  the  l)one  inai-row.  The  l)lee(ling  abnormality  was 
l)r()bably  secondary  to  the  abnormal  sertim  protein.  He  had  chronic  lung  ( 
disease  and  died  of  a  bronchoi)neumoiiia.  Incidentally,  he  had  a  hiatus  hernia 
and  (li\-erticulosis  of  the  colon,  either  of  which  could  lia\-e  prtxhiced  gastroin-  { 
testinal  bleeding.  I  might  add  that  therapy  in  niacroglobulinemia  is  difficult. 
Plasnia])heresis  ha.-  I)e(ii  attempted  in  ])atients  with  hyperviscosity,  with 
severe  bleeding,  and  can  be  i-ather  effecti\-e.  Steroids  are  also  sometimes  of 
value.  Penicillamine  and  other  agents  which  will  ineak  up  the  abnormal  pro- 
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toin  have  been  used,  and  have  been  effective  only  occasionally.  Gannna  globu- 
lin, of  couise,  can  be  used  to  tide  these  patients  over  an  infectious  process, 
since  they  are  susceptible  to  infections  more  readily  than  most  patients,  and 
it  is  usually  due  to  the  fact  that  their  normal  immunoglobulins  are  greatly 
reduced. 

As  far  as  chemothei'apy  is  concerned,  probably  the  most  effective  agent  is 
chlorambucil,  and  it  was  tried  with  this  jiatient  l)ut  discontinued  after  48  hours 
because  of  the  significant  droj)  in  his  white  count. 

This  drug  really  does  not  have  any  significant  eft'ect  for  several  weeks  or 
even  months.  It  acts  by  decreasing  the  activity  of  the  cells  that  are  producing 
the  abnormal  protein.  Therapy  in  this  disease  is  limited  and  not  particularly 
effective. 

I  might  add  that  this  disease  is  characterized  by  two  forms.  In  the  more 
chronic  form  the  patients  have  a  protracted  course  usually  lasting  four  or 
five  years.  Other  patients  have  a  more  acute  form  than  this  |i;itient.  Why  one 
patient  has  a  more  prolonged  course  than  another  is  unknown.  There  are  no 
differences  in  the  protein  abnormality  or  the  histology  of  the  l)one  marrow. 

Are  there  any  ciuestions? 

Speaker  jnnti  flu  Ainlience:  You  mentioned  cases  of  tuberculosis  associated 
with  pancytopi'nia  which  are  not  diagnosed  until  autopsy. 

Dr.  Wisch:  The  bone  marrows  of  patients  with  tuberculosis  are  usually  hy- 
poplastic or  even  aplastic.  This  patient's  marrow  was  hyix'rcellular  and  the  in- 
filtration of  lymphocytes  and  plasmacytoid  lymi)hocytes  is  not  typical  of 
hematogenous  tuberculosis.  Most  often  the  bone  niaiiow  shows  an  increase  in 
lymphocytes  or  exclusively  lymphocytes. 

Dr.  Geller*:  Thank  you.  Dr.  Wisch. 

At  autojisy,  the  body  was  that  of  a  well  developed,  slightly  malnourished 
elderly  white  male.  The  lungs  were  hyi)eraei-ate(l  and  showed  evidence  of 
bronchitis. 

The  liver,  because  of  the  hyperexpanded  I'iglit  lung,  extended  14  cm  below 
the  right  costal  margin  in  the  midclaviculai'  line,  and  10  cm  below  the  xyjihoid. 
The  spleen  was  lai'ge  but  was  subcostal. 

The  heart  was  slightly  enlarged  and  there  was  moderate  left  ventricular 
hypertrophy.  There  were  scattered  foci  of  myocardial  fibrosis,  but  no  evi- 
dence of  infarction.  The  coronary  arteries  and  aorta  showed  moderate  to  severe 
atherosclerotic  changes  with  small  foci  of  calcification. 

The  prostate  was  enlarged  and  there  was  compensatory  trabeculation  of  the 
bladder. 

The  thyroid  contained  a  3  cm  benign  adenoma. 

The  adrenals  weighed  two  and  six  times  normal,  and  showed  mottled  hemor- 
rhagic, necrotic,  adenomatous  areas.  The  central  vein  of  the  adrenal  was 
thrombosed  bilaterally. 

In  addition,  two  pedunculated  adenomatous  polyps  were  found  in  the  sig- 
moid colon. 
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The  bronchial  cartilage  contained  many  areas  of  osseous  transformation, 
with  foci  of  hematopoiesis. 

The  bone  marrow  within  the  bronchial  cartilage  was  hypercellular,  com- 
posed largely  of  lymphocytoid  or  plasmacytoid  cells,  that  is,  cells  intermedi- 
ate between  lymphocytes  and  plasma  cells.  These  cells  were  found  through- 
out the  body  as  iirciiular,  pleomorphic  infiltrates  invading  the  wall  of  the 
stomach,  the  small  intestine,  within  the  kidneys,  and  between  the  atrophic, 
hyalinized  seminiferous  tubules  of  the  testes. 

The  liver  was  moderately  enlarged,  and  was  firm  and  brown  in  color.  The 
portal  tracts  were  accentuated  l)y  a  cellular  infiltrate,  anrl  the  central  areas 
were  congested. 

An  iron  stain  showed  marked  de])osition  of  hemosiderin,  evidence  of  ery- 
throphagocytosis,  and  scattered  foci  of  extrameduUary  hematopoiesis. 

In  addition,  there  were  many  plasmacytoid  cells  with  intracytoplasmic  ac- 
cumulations of  PAS-positive,  glycogen-rich  material. 

The  spleen  was  four  to  five  times  its  usual  weight.  On  section  it  was  brown, 
congested  and  soft.  There  were  small  foci  of  necrosis  as  well  as  plasmacytoid 
or  lymphocytoid  cell  infiltrations,  and  some  extrameduUary  hematopoiesis. 

The  lyinjih  nodes  were  slightly  enlarged  throughout  the  body  and  were 
markedly  congested.  The  normal  lymphoid  architecture  was  distorted  by  pro- 
liferation of  tiansitional  cells  and  some  mast  cells.  Some  of  the  transitional 
cells  contained  accumulations  of  PAS-positive  material. 

The  vertel)ral  bodies  and  other  bones  examined  were  intact. 

Microscopically,  there  was  evidence  of  osteoporosis.  The  bone  marrow  was 
hypercellular  and  consisted  of  intermediate  cells,  a  few  megakaryocytes,  and 
mast  cells.  Eiythroid  precursors  were  decreased.  In  addition,  many  cells  were 
found  with  intranuclcai'  PAS-positive  inclusions  (Fig  2). 

As  l)i-.  \\'is('li  concctly  surmised,  this  patient  had  Waldenstrom's  macro- 
globulinemia. 

In  1960,  Dutcher  and  Fahey  ( 1 )  postulated  that  PAS-positive  material  was 
transferred  from  the  nucleus  into  the  cytoplasm  and  eventually  extruded  from 
the  cell  into  the  plasma.  The  ciystalline,  ptotein-like  nature  of  this  material 
has  now  been  demonstrated  with  the  electron  microscope  and  shown  to  be 
macroglobulin  by  immunofluorescent  and  cytochemical  technics  (2). 

Zucker-Franklin  et  al  (3),  in  19ti2,  performed  an  elegant  in  vitro  study  in 
which  they  cultured  th(>  plasmacytoid  cells  of  lymph  nodes  biopsied  from  pa- 
tients with  Waldenstiiim's  macroglohulinemia,  and  demonstrated  that  the  ab- 
normal ti'ansitional  cells  ha\e  the  ability  to  incorporate  a  radioactive  amino 
acid  from  the  tissiu'  cultui-e  me(lia  into  macroglobulins  and  secrete  them  into 
the  media. 

Histologic  examination  in  this  patient  .showed  many  cells  bursting  with  this 
glycogen-rich  niateiial,  jtresumahly  macroglobulin  about  to  be  extruded.  Al- 
though the  intianuclear  accumulation  of  PAS-positive  material  has  been  re- 
ported in  one  case  of  myeloma,  it  is  almost  pathognomonic  of  Waldenstrom's 
macroglol)ulinemia.  The  inclusion  icpoited  in  myeloma  was  morphologically 
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Fig.  2.  Bone  marrow  with  a  plasmacytoid  cell  containing  internuclear  PA.S-iiositivo 
material  (PAS  X  960). 


>iinilar  to  macro^lol)ulin,  hut  could  be  distinguished  chemically.  Normally,  5 
to  10  percent  of  the  scrum  proteins  are  macroglobulins.  Levels  greater  than  15 
percent  are  strongly  suggestive,  and  levels  greater  than  20  percent  are  pathog- 
nomonic of  this  disease. 

Ultracentrifugation  of  the  plasma  proteins  performed  in  this  case  showed 
levels  greater  than  27  percent. 

Epistaxis  in  an  elderly  male  is  the  classic  mode  of  presentation  and  may 
l»c  the  result  of  thrombocytopenia,  defective  clot  formation  secondary  to 
ilysproteinemia,  or  due  to  direct  infiltration  of  mucous  membranes  by  abnor- 
mal cells.  The  macroglobulin  results  in  a  high  blood  viscosity  with  concomitant 
-ludging  of  blood,  and  this  may  also  contril)ute  to  the  bleeding.  Furthermore, 
lluorescent  antibody  studies  have  shown  that  hotli  the  red  cells  and  platelets 
lu'come  coated  with  macroglobulin.  This  altt'rs  their  biochemical  ami  biophysi- 
cal state  and  leads  to  increased  erythropliati;()cytosis  and  iron  deiH)sition. 
Coating  of  platelets  may  interfere  with  tlu'ir  disintegration  and  lil)eration  of 
lilatelet  clotting  factors.  Of  course,  the  anemia,  leukoiX'nia  and  thrombocyto- 
penia are  largely  due  to  rejjlacement  of  the  marrow  by  abnormal  cells. 

Decreased  red  cell  survival  due  to  bleeding,  hemolysis  and  hypersplenism 
may  be  a  factor  also,  and  iron  deficiency  may  contribute  to  the  anemia. 

•laundice  has  been  reported  in  association  with  Waldenstriim's  niacroglohu- 
linemia,  and  a  recent  report  descrihi'd  a  transient  episo(h'  of  jaiuidice  remin- 
iscent of  the  present  case  (4  ). 
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Dr.  Popper  and  co-workers  (5)  described  a  ease  of  subacute  hepatitis  as- 
sociated with  this  disease,  in  which  maeroglolnilins  were  identified  in  the  in- 
flammatory cells. 

The  etiology  of  the  jaundice  in  our  case  is  not  clear,  but  is  i)robably  due  to 
both  congestion  of  the  li\  ('i-  and  infiltration  with  abnormal  cells. 

Renal  failuic  which  i,-  .-o  conunon  in  myeloma,  is  quite  rare  in  this  condi- 
tion, and  ill  thi>  ca.-r  their  was  insufficient  infiltration  of  abnormal  cells  to 
cause  renal  failure.  Congestion  may  have  been  a  factor. 

Brain  infiltration.-  are  rather  common  and  produce  both  psychiatric  and 
neurological  manifestation.-^. 

]\Iast  cells  were  first  described  by  VonRecklinghausen  a  little  over  100 
years  ago,  but  it  remained  until  1878  for  Paul  Ehrlich  to  include  a  rather 
complete  descriiition  of  them  in  his  doctoral  thesis.  He  named  them  "Mast- 
zelleii"  because  be  belie\-eil  the  granules  were  due  to  over-feeding  by  the  cells. 
The  mast  cells  ha\e  been  shown  to  contain  heparin,  histamine,  hyaluronic 
acid,  serotonin  and  many  enzymes.  The  role  of  mast  cells  in  Waldenstrom's 
macroglobuliiiemia  is  unclear,  but  they  have  been  described  in  10  to  20  per- 
cent of  the  cases,  and  fre(nieiitly  have  been  incriminated  as  the  cause  of  the 
hemorrhagic  tendency  because  of  their  heparin  content.  Mast  cells  also  have 
been  ilescribed  in  a  multitude  of  infectious,  neoplastic,  toxic,  and  metabolic 
diseases. 

The  etiology  of  this  disease  is  uncertain  and  Waldenstrom  himself  has  been 
widely  misciuoted  as  having  postulate(|  a  \-iral  etiology  in  his  original  de- 
scri])tion  of  the  disease.  He  has  recently  refuted  this,  noting  that  he  merely 
compareil  the  abnormal  protein  jiroduction  with  a  phenomenon  occurring  in 
plants  infected  with  ^■irus  jiarticles  (61. 

It  seeiiis  likely  that  a  somatic  mutation  occurs  in  a  single  clone  of  plasma 
cells  which  begin  to  produce  the  abnormal  (luantities  of  nuicroglobulin.  In 
the  ])ast  few  years,  many  workers  have  rt'ported  an  abnormal,  large  47th 
chromosome  in  lyiiijiliocytes  cultured  from  patients  with  this  disease  (7).  The 
rehit ion-hip  of  this  abnormality  to  the  disease,  however,  is  not  (dear.  It  is  in- 
terest mg  to  note  that  one  recent  paper  found  a  decreasing  freciuency  of  the 
abiHiriiKil  chroniosoiiies  after  the  patients  were  treated  l8j.  Abnormal  chromo- 
somes also  ha^■e  been  found  in  some  rehiti\'e>  of  these  jiatients. 

\\  aldeiistr()in  has  ri'cently  (luestioned  the  direct  relationship  of  malignancy 
to  macroglobuliiiemia,  but  commented  u]ion  the  association  of  tumors  in  10  to 
lo  percent  of  the  cases  l9l.  This  case  represents  one  example.  The  right  kid- 
ney was  slightly  enlarged  and  there  was  a  4  to  6  cm  mass  on  the  anterior 
aspect  of  the  upper  pole  (Fig  3) .  It  was  yellow,  with  central  necrosis  and  hemor- 
rliage,  and  inicrosco|)ically  was  a  (dear  cell  hyiu'riiephroma  with  focal  in- 
^•asion  of  the  caiisule.  but  no  evidence  of  local  or  distant  metastases.  Finally, 
throughout  the  large  intestine,  we  found  abnormal  accumulations  of  brownish 
pigiiuiit  ill  tlie  subniucosa  consistent  with  melanosis  or  pseudomelanosis  coh. 
This  pignieiit.  is  evidence  of  chronic  cascara  abuse,  and  the  rectum  showed 
evidence  of  longstanding  mucosal  ulceration. 
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Fig.  3.  Large  hypernephroma  in  the  upper  pole  of  the  right  kithie 


Fig.  4.  Area  of  septic  infarction  within  the  right  hing. 
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Fig.  5.  Microscopic  section  of  lung  in  zone  of  septic  infarction  showing  thrombosed  pul- 
monary vein  (arrows)  (H&E  X  540). 

Microscoi)icaIly,  in  the  area.s  of  necrosi.s,  the  vt'iii>  were  thrombosed,  and 
hirge  ntimlxTs  of  grain-negative  vodti,  re!<enibhng  B.  pyocyaneu.'^  were  seen. 

The  hiiig.-^  were  congested,  e(U'niatou.'^,  l)Oggy,  and  sliowed  large  areas  of 
septic  infarction  (Fig  4). 

Microscopically,  there  was  necrosis,  venous  throinI)Osis.  and  numerous 
gram-negative  rods,  and  absence  of  an  inflannnatory  reaction  characteristic 
of  pseudomonas  infections  I  Fig  n ) . 

Patients  with  niacroglobulinemia  i)roduce  an  immunologically  deficient 
globulin  which  impairs  antibody  responses.  In  the  present  case,  because  of  the 
decreased  resistance  and  impaired  antibody  production,  repeated  rectal  in- 
fections probably  led  to  septic  emboli,  and  the  patient  died  with  septic 
pulmonary  infarcts. 

Final  Diagnoses: 

1.  Waldenstrom's  niacroglobulinemia 

2.  Hypernephroma  of  the  right  kidney 
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3.  Acute  and  chronic  proctitis 

4.  Bilateral  septic  pulmonary  emboli  with  infarction 

5.  Adenomas  of  thyroid  and  adrenal  gland 

6.  Arteriosclerotic  heart  disease 

7.  Chronic  bronchitis  and  emphysema 
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CLAUDE  BLOCH,  M.D.  and  HARVEY  M.  PECK,  M.D. 
CASE  NO.  295 

A  two  year  old  boy  was  admitted  to  the  hospital  with  acute  onset  of  difficulty 
in  breathing.  There  was  no  antecedent  coryza  or  fever  and  the  patient's  parents 
denied  any  history  of  aspiration.  Chest  x-ray  films  in  the  frontal  projection  re- 
vealed no  pulmonary  infiltrations  or  pleural  effusions.  A  peculiar  faint  radio- 
paque density  was  noted  overlying  the  upper  portion  of  the  trachea  on  the  chest 
roentgenogram  (Fig  lA,  (arrow) ) .  For  this  reason  an  examination  of  the  cervi- 
cal region  was  performed  using  Bucky  technique.  A  thin  linear  calcific  density 
was  then  clearly  visible  to  the  left  of  the  midline  within  the  mid-portion  of  the 
tracheal  air  contour  (Fig  IB).  Endoscopy  was  immediately  performed  and  a 
3  cm  long  friable  foreign  body  was  dislodged  from  the  subglottic  region.  This 
turned  out  to  be  an  intact  segment  of  an  eggshell.  The  patient  made  an  unevent- 
ful recovery.  On  more  careful  and  pointed  questioning,  a  history  of  the  aspira- 
tion episode  became  evident. 

DISCUSSION 

This  case  points  to  the  importance  of  careful  scrutiny  of  all  portions  of  the 
chest  roentgenogram  in  cases  of  severe  respiratory  embarrassment.  Aspirated 
foreign  bodies  are  often  radiolucent  and  only  detectable  by  their  indirect  effects 
such  as  atelectasis  and  obstructive  emphysema.  In  the  case  presented,  it  would 
have  been  easy  to  overlook  the  thin  eggshell  calcification,  not  only  because  of  its 
faint  outline,  but  also  because  of  its  unusual  location  on  the  upper  border  of  the 
x-ray  film  itself.  A  Bucky  examination  with  proper  centering  and  coning  made 
the  opaque  foreign  body  evident. 

• — Claude  Block 

Case  Report:  Eggshell  foreign  body  in  subglottic  region  evident  on  chest 

ROENTGENOGRAM. 

Acknoivledgnient :  The  editors  wish  to  thank  Dr.  Max  L.  Som  for  jiermission 
to  publish  this  case. 

From  tho  Department  of  Radiology,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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Case  295,  Fig.  lA.  There  is  a  peculiar  faint  linear  radiopaque  density  overlying  the 
upper  portion  of  the  trachea  as  seen  on  this  posteroanterior  view  of  the  chest  (arrow). 

Case  295,  Fig.  IB.  A  Bucky  film  of  cervical  region  confirms  the  presence  of  the  curvi- 
linear density  just  to  Ihe  left  of  Ihe  midline  within  the  subglottic  region  (arrow).  This 
corresponded  to  the  large  segment  of  eggshell  found  at  endoscopy. 
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CASE  NO.  296 

A  ten  month  old  female  was  in  apparent  good  health  until  one  week  prior  to 
hospitalization,  when  she  developed  fever  and  malaise.  On  examination,  bi- 
lateral large  abdominal  masses  were  palpated  and  the  patient  was  immediately 
hospitalized.  General  i)liysical  examination  revealed  a  robust  child  in  no  dis- 
ti-ess.  Positive  findings  were  limited  to  the  abdomen,  where  two  large  firm  non- 
tender  masses  filled  the  epigastrium  and  could  be  palpated  within  the  flanks. 
Laboratory  examination  revealed  a  normal  hemogram  and  sedimentation  rate. 
Skeletal  series  and  chest  x-ray  films  were  normal.  An  intravenous  pyelogram 
showed  marked  enlargement  of  the  renal  outlines,  more  marked  on  the  left 
side.  There  was  severe  distortion  of  the  calyces  which  were  indented  by  mul- 
tiple nodular  masses  (Fig  lA).  In  the  lateral  projection,  the  masses  were 
noted  to  be  predominantly  situated  anteriorly  with  posterior  splaying  of  the 
calyces  and  pelves  (Fig  IB).  A  diagnosis  of  bilateral  Wilms'  tumors  was  made 
and  a  preoperative  course  of  Cobalt-60  radiotherapy  was  given.  A  mid-plane 
tumor  dose  of  750  rads  was  administered  via  apposing  14  x  17  cm  fields  in  a 
three  week  period.  The  patient  was  also  given  a  course  of  Actinomycin  D  and 
vincristine.  Surgery  was  then  performed  and  a  large  nodular  mass  was  noted 
to  involve  the  entire  left  kidney.  No  surgical  procedure  was  possible  on  that 
side.  On  the  right  side  a  partial  nephrectomy  was  performed  in  an  attempt  to 
remove  the  tumor.  Postoperative  radiotherajiy  and  continued  antitumor 
chemotherapy  were  also  given. 

DISCUS.>^IOX 

Wilms'  tumors  are  characteristically  unilateral  in  location  and  represent 
one  of  the  most  frequent  tumors  of  childhood.  When  they  occur  bilaterally,  the 
jjroblem  of  a  roentgen  differential  diagnosis  becomes  important.  Neuroblas- 
tomas may  produce  indentations  and  deformities  on  both  collecting  systems. 
Also  the  possibility  of  multiple  benign  renal  cysts  must  be  taken  into  account. 
In  neuroblastomas,  abnormal  calcifications  are  frequently  encountered  within 
the  tumor  masses.  In  the  case  presented,  the  tumor  on  the  left  side  involved 
the  entire  kidney  and  was  unresectable.  On  the  right  side,  a  partial  nephrec- 
tomy was  performed  with  removal  of  the  entire  gross  neoplasm. 

— Claude  Block 

Case  Report:  Bil.ateral  wilms'  tumors. 

Achnoidedgtnent :  The  editors  wish  to  thank  Drs.  John  Boland.  Horace  L. 
Hodes,  and  Samuel  Andelman  for  jiermission  to  jniblish  this  case. 


RADIOLOGICAL  NOTES 


101 


Case  296,  Fig.  lA.  Supine  film 
of  abdomen  during  the  course  of 
an  intravenous  pyelogram  reveals 
marked  distortion  and  "splaying" 
of  the  calyces  of  both  kidneys. 
The  renal  outlines  are  markedly 
enlarged  especially  on  the  left 
side.  Large  nodular  masses  indent 
the  pelves  bilaterally. 

Case  296,  Fig.  IB.  In  the  lateral 
projection,  the  main  portion  of 
the  tumor  mass  is  noted  to  be 
situated  anteriorly  with  bilateral 
posterior  displacement  of  the 
calyces  and  renal  pelves. 
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CASE  NO.  297 

A  67  year  old  female  underwent  a  re.'^eotion  for  a  jejunal  myosarcoma  in 
1943!  The  jiatient  was  asymptomatic  imtil  1965,  when  she  noted  the  onset  of 
abdominal  pains.  Soon  afterward,  a  left  uppev  quadrant  mass  became  palpable 
and  x-ray  films  of  the  small  bowel  demonstrated  an  8  x  5  cm  mass  closely 
related  to  the  proximal  jejunum  and  adjacent  to  the  greater  curvature  of  tlie 
stomach.  No  mucosal  abnormalities  or  point  of  attachment  were  noted.  At 
operation,  a  well  circumscribed  tumor  was  found  attached  to  the  first  jejunal 
loop  beyond  the  ligament  of  Treitz.  A  small  segment  of  jejunum  was  resected 
with  the  lesion,  and  an  end-to-end  jejunojejunostomy  was  performed.  The 
specimen  revealed  myosarcoma.  The  ])atient  was  well  until  1967,  when  she 
again  developed  a  |)al])al)le  firm  smooth  tendei'  mass  to  the  left  of  the  umbili- 
cus. Small  bowel  serii's  which  had  bei'U  noi'mal  in  December,  1966,  revealed  a 
mass  attached  to  the  proximal  jejumnn  I  Fig  lAi.  The  involved  loop  showed 
a  constant  flattening  and  "pleating"  of  the  mucosal  folds,  but  no  ulceration 
(arrow).  A  number  of  atlditional  jejunal  and  jjroximal  ileal  loops  were  also 
involved  (Fig  IB  I  with  some  evidence  of  fixation  of  the  involved  segments, 
some  angulation,  but  no  dilatation  or  signs  of  intestinal  obstruction.  Barium 
enema  revealed  that  one  of  the  masses  caused  a  contour  defect  upon  the  sig- 
moid colon  (Fig  2,  iarroir)  I.  At  sui'gery,  numeious  masses  were  identified  in- 
vading the  jejunum  and  mesentery.  Imnnnerable  small  serosal  implants  were 
also  noted.  The  large  masses  were  icnioved  and  the  i)atient  made  an  uneventful 
recovery.  She  was  then  placi'il  on  antitumor  chemotherapeutic  agents. 

Disrrssiux 

This  case  miderscoies  the  freciuent  long-term  sui'vival  and  protracted  course 
of  patients  with  isolated  small  l)owel  myosarcoma.  These  tumors  may  often 
recur  in  a  localized  fashion  withm  the  small  bowel  and  still  be  locally  resecta- 
ble; e^•entually  they  almost  invai'iably  become  geiiei-alized  within  the  peri- 
toneal cavity.  From  a  roentgen  point  of  view,  when  localized,  these  tumors 
present  as  typical  submucosal  lesions,  l)Ut  theii'  i)oint  of  attachment  to  the 
bowel  is  often  diliicult  to  demonsti'ate.  They  often  appeal'  to  I'epresent  benign 
tumors  both  roentgeiiograpliically  and  on  the  gi'oss  and  e\'en  microscopic 
pathological  study.  Only  few  mitoses  are  seen  and  their  natural  history  is 
tliat  of  a  slow  growing  tumor  of  low  grade  malignancy.  All  that  is  noted  is  often 
a  subtle  distortion  of  the  nuicosal  folds  and  some  angtdation  of  the  involved 
loop.  In  their  moi'e  aggressive  foi'm,  small  bowel  uiyosarcomas  are  easily  recog- 
nized with  large  ii-ri'gidar  nlcei'ating  nodular  masses  often  causing  no  signs  of 
intestinal  obstruction,  ^^'hen  the  peiitoneal  cavity  is  studded  with  tumor  me- 
tastases, numerous  nodular  lesions  are  then  seen  which  fix  the  intestinal  loops 
as  in  the  cases  presented  above. 

— Claude  Block 

Case  Report:  Recurrent  sm.all  bowel  myosarcoma. 

Acknowledgment:  The  editors  wish  to  thank  Drs.  Robert  L.  Segal  and 
Vernon  A.  Weinstein  for  permission  to  publish  this  case. 


Case  297,  Fig.  lA.  Prone  examination  of  the  small  intestine  reveals  "pleating"  effect 
on  the  lateral  contour  of  a  proximal  jejunal  loop  {arrows).  The  mucosal  folds  are  effaced 
but  no  discrete  ulcerations  are  identified.  There  is  minimal  angulation  and  some  fixation 
of  the  involved  loop.  There  is  no  evidence  of  proximal  dilatation  of  the  jejunum. 

Case  297,  Fig.  IB.  A  later  film  performed  during  the  course  of  the  same  examination 
reveals  numerous  similar  nodular  imprints  fixing  the  mucosa  of  mid-ileal  loops.  Again 
there  is  some  fixation  but  no  ulcerations  or  obstruction. 

W.i 
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Case  297,  Fig.  2.  During  the  course  of  a  barium  enema,  there  is  evidence  of  a  mass 
adjacent  to  the  sigmoid  causing  a  constant  contour  defect  without  mucosal  abnormalities 
{arrow).  This  is  typical  of  a  serosal  implant  by  the  tumor  nodule. 

CASE  NO.  298 

Sub))iiftcd  bji  Dr.  S.  (r.  Bliiestein 

A  19  yeai-  old  woman  was  admitted  to  the  hospital  because  o|  upper  gastro- 
intestinal bleeding.  One  year  |)i-eviously,  the  patient  had  a  s|milar  episode 
requii'ing  hos|)italization ;  the  symjitoms  at  that  time  wei'c  severe  weakness, 
l)allor,  headache,  j)alpitations  and  melena.  The  hemoglobin  was  7  gm  per  cent. 
After  blood  transfusions,  coniplett'  loentgen  investigation  of  the  intestinal 
tract  revealed  no  abnormalities,  .\fter  dischaige  from  the  hospital,  periodic 
examinations  of  the  stools  for  occult  blood  were  jiositive.  For  several  weeks 
prior  to  the  ])resent  admission  there  was  some  abdominal  fullness  after  eating, 
but  no  vomiting.  A  gastrointestinal  .series  was  i)erformed  which  showed  the 
presence  of  a  constant,  smooth  rounded  filling  defect  at  the  ligament  of  Treitz. 
This  measured  2  cm  at  diameter  and  was  attached  with  a  distinct  pedicle  (Fig 
lA,  B).  The  lesion  was  believed  to  be  benign  and  exploration  was  advised.  At 
laparotomy,  there  was  an  oval  2  cm  freely  movable  mass  within  the  lumen  of 
the  proximal  jejunum.  It  was  pedunculated  and  no  discrete  ulcerations  could 


Case  298,  Fig.  lA.  There  is  a  constant  intraluminal  smooth  rounded  polypoid  filling 
defect  within  the  proximal  jejunum  just  distal  to  the  ligament  of  Treitz.  The  involved 
iloop  is  slightly  dilated  but  there  is  no  evidence  of  proximal  dilatation. 

Case  298,  Fig.  IB.  A  pressure  spot  film  of  this  region  confirms  the  presence  of  the 
polypoid  jejunal  tumor. 
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be  identified.  Histologic  diagnosis  was  benign  adenomatous  polyp.  The  patient 
made  an  uneventful  recovery. 

— Claude  Block 

Case  Report:  Pedua'Cul.^ted  adeno.matous  polyp  at  the  ligament  of  treitz, 

Rvccived  for  puhlicatinn  October  9, 1967. 


Announcement 

THE  RALPH  COLP  AWARD  FOR  1967 

Dr.  Claude  Bloch  and  Hai'vcy  M.  Peck  arc  ix'cipients  of  the  Ralph  Colp 
Award  for  1967.  The  award  is  given  for  theii-  many  years  of  consistently  high 
quality  reporting  of  the  "Pvadiological  Notes"  feature  series  that  appear  regu- 
larly in  The  Journal  of  The  ]\[ouiit  Sinai  Hosi)ital. 
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This  award  is  made  by  the  Ral])h  Colp  Fund,  estal)lished  by  his  colleagues 
and  friends  in  honor  of  Dr.  Ralph  Colj)  and  in  recognition  of  his  long  years  of 
distinguished  service  to  The  Mount  Sinai  Hospital  and  to  American  surgery. 
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SERGEI  FP]ITELBERG 
1905-1967 

Many  men  have  conti'ilmted  to  the  cniincncc  of  Mount  Sinai  and  its  uniciuc 
clinical  and  scientific  position  through  tlie  (luality  of  their  woi'k.  Fewer  en- 
compass the  group  of  those  who,  as  innovators,  estahhshed  new  academic,  scien- 
tific or  social  enterprises  which  have  added  to  the  uiiiciueness  of  Mount  Sinai 
as  trailblazer  in  the  development  of  American  medicine.  But  even  smaller  is 
the  circle  of  those  who,  beyond  tlieir  field,  influenced  the  intellectual  climate  of 
the  institution  by  serving  as  a  conscience  <2;uar(lin<j;  the  excellence  of  iH-rfoini- 
ance,  as  a  mouthpiece  of  its  a<'hievements  and  aspii'ations,  and  possibly  most 
important,  as  a  soundin<>;  boai'd  for  new  development  and  foi-  fled,ti:lin,!i;  id(>as  in 
the  institution.  Sergei  Feitelbei'g  is  an  example  of  those  few  who  c(iually  in- 
fluenced the  scientific  growth,  the  i)ioneering  in  new  areas  and  the  development 
of  the  sjiii  it  of  Mount  Sinai.  During  his  tenure  it  went  from  a  connnunity  hos- 
pital to  a  ic.-earch  center  to  a  medical  school  and  shortly  before  his  death  to 
a  key  component  of  the  City  l'ni^•ersity  of  New  "^'ork.  In  this  frequently  ad- 
verse, stoi'my  and  often  confusing  course,  he  repi-esented  a  tower  of  strength. 
His  crucial  influence  in  crucial  times  is  oidy  supei-ficially  i-etiected  in  the  cold 
biographical  data. 

Sergei  Feitelberg  was  boin  in  Russia  in  1905.  He  studied  at  the  Berlin  In- 
stitute of  Technology  and  at  the  University  of  \'iemia  where  he  was  an  active 
research  workei-  in  its  famous  Phai-macologic  Institute  under  oiu'  beloved  Ernst 
Peter  Pick,  a  place  where  many  membei's  of  the  staff'  of  Mount  Sinai  had  re- 
ceived their  scientific  training.  Political  developments,  too  well  known  to  be 
recalled,  were  responsible  foi'  his  moving  fi'om  Russia  to  Central  Europe  and 
subsequently  after  he  had  I'eceived  his  M.D.  degree  from  the  I'niversity  of 
Lausanne,  Switzerland  in  1938,  he  reached  this  countiy.  He  came  in  1939  to  The 
Mount  Sinai  Hospital  where  his  medical  and  ])hysical  talents  found  rapid 
recognition  in  the  newly  formed  laboratory  t)f  pharmacology  from  which  funda- 
mental disco-\-ei-ies  emanated.  He  subsequently  si)ent  two  years  in  the  Ai-my 
Signal  Coi-ps  during  World  War  II.  His  knowledge  in  mathematics,  biology  and 
physics.  |taii'ed  with  an  astonishing  manual  skill  and  attention  to  detail,  ic- 
sulted  in  tlu'  (k'velopment  of  various  types  of  appai'atus,  then  only  rarely  uti- 
lized in  biomedical  resc>arch  and  surely  not  in  what  was  then  a  connnunity 
hospital  which  was  dedicated  to  superioi'  medical  care  and  to  research  pi'imarily 
based  on  clinical-i)athological  con-elation.  It  was  this  unusual  conibination  of 
talents  of  Sergei  which  enabled  Mount  Sinai  to  establish  the  Andre  Meyer  De- 
partment of  Physics  in  1954  of  which  he  became  the  fii'st  director  and  which 
he  develoiied  into  an  active  reseai'ch  center  of  national  and  international  re- 
nown. He  and  his  co-workers  bi'came  leaders  in  the  ra])idly  <leveloping  field 
of  the  use  of  radioactive  isotopes  in  clinical  medicine.  Many  publications  deal 
with  bioi^hysical  and  physiologic  problems  besix'aking  these  scientific  activities. 

108 


IN  MEMORIAM 


109 


SERGEI  FEITELBERG,  M.D. 
1905-1967 


110 


IN  MEMORIAM 


Many  of  them  have  become  standard  pubUcations  in  the  field,  written  with  the 
meticulous  attention  to  language  and  with  the  clarity  of  expression  which 
characterized  Sergei.  His  books  and  book  chapters  are  widely  acknowledged 
and  the  Quimby-Feitelberg-Silver  book  is  the  standard  text  on  radioactive 
isotopes  in  medicine  and  biology  appearing  in  several  editions  and  languages. 
The  courses  at  Mount  Sinai  in  this  field  which  Sergei  organized  with  love  and 
compulsion  are  nationally  antl  internationally  famous  and  it  is  appropriate 
that  they  are  now  officially  designated  as  The  Dr.  Sergei  Feitelberg  Courses  on 
the  Clinical  Use  of  Radioactive  Isotopes.  Signs  of  national  recognition  were 
many,  like  membership  in  the  National  Connnittce  on  Rafliation  Protection, 
in  the  Human  Api)lications  Advisory  Subcommittee  of  the  Atomic  Energy 
Commission,  and  in  many  exclusive  societies  as  well  ;is  an  Associate  Clinical 
Professorship  in  Katliology  at  Columbia  Unive^^ity.  lie  resigiK'd  from  this 
position  with  the  development  of  our  own  medical  school,  to  accept  a  professor- 
ship and  the  chairmanship  of  the  Department  of  Biophysics  of  the  school. 

These  naked  data  conceal  more  than  reveal  his  influence  upon  all  of  us.  He 
was,  as  an  officer  of  the  Medical  Board  and  as  an  individual,  fighting  for  ex- 
cellence and  against  compromise.  He  took  the  bruiU  of  many  battles,  the  out- 
come of  which  was  better  because  he  fought  them.  He  was  an  impoilant  factor 
in  the  development  of  the  basic  science  cun-iculnm  of  the  nu'dical  school  and 
in  the  selection  of  the  f;iculty  but  his  <ireatest  influence  is  difficult  to  put  into 
words  and  also  ditlicult  to  define  if  one  wishes  to  ajjply  the  clarity  of  thinking 
which  characti'rized  him  and  his  contiibiitions.  \A'e  benefitted  from  our  many 
discussions  with  him;  oitvn  what  we  then  expressed  revealed  the  impact  of  hi.> 
influence  and  standards. 

A  man  of  great  culture,  his  diversified  interests  and  indefatigable  collecting 
made  him  a  gi'eat  friend  to  many  people  in  different  walks  of  life.  Few  pcoi)le 
know  as  much  about  the  mechanics  of  clocks,  about  the  details  of  painting  and 
music,  about  philosophy  of  .-cience  and  last  but  not  least  about  physics  and 
medicine.  His  fi'iends  liaxc  lo>l  much  of  this  edifying  influence  which  made  it 
clear  that  great  as  Seigei  wa.-  a  scit'utist  he  was  even  greatei'  as  a  man  and 
philosopher.  He  was  a  happy  pei'son,  also  liappy  in  liis  dt'atii,  which  took  him 
in  ])eaceful  sleep,  on  September  15,  1967.  His  wife  kiesi  complemented  his 
special  personality  to  cicate  a  cultural  atmo>plieic  combining  the  best  of  this 
country  and  of  the  old  world.  With  her  we  share  the  loss  of  a  man  of  great 
achievement,  influence,  culture  and  love. 

Hans  Popper,  M.D. 

for  the 
Editorial  Board 
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High  Flow  Whole  Body  Hemodilution  Perfusion: 
Acid  Base,  Renal,  Electrolyte  and 
Body  Fluid  Alterations 

MELVIN  KAHN,  M.D.,  BERNEY  GOODMAN,  M.D.,  ROBERT  S. 
LITWAK,  M.D.,  AND  HOWARD  L.  GADBOYS,  M.D. 

INTRODUCTION 

The  introduction  of  hemodilution  in  whole  body  perfusion  has  led  to  a 
considerable  reduction  in  the  number  of  complications  previously  seen  with 
whole  blood  perfusion  fl-15).  However,  the  use  of  a  dilute  perfusate  per  se 
causes  changes  in  hemodynamics,  body  fluid  distribution,  electrolyte  com- 
position and  renal  function  which  have  not  as  yet  been  fully  clarified  (1). 
Moreover,  published  data  analyzing  these  changes  cannot  be  extrapolated  in 
toto  to  apply  to  a  different  group  of  patients  undergoing  hemodilution  per- 
fusion since  there  is  great  variation  in  the  nature  of  the  diluent  and  tech- 
nique of  perfusion  employed  in  different  centers.  The  present  study  attempts 
to  define  the  acid-base,  fluid,  electrolyte  and  renal  functional  alterations  seen 
in  man  with  three  kinds  of  hyperosmolar  perfusates.  Certain  conclusions  ap- 
plicable to  hemodilution  perfusion  in  general  and  also  to  the  specific  per- 
fusates utilized  in  this  study  will  be  discussed. 

METHODvS 

All  patients  underwent  open  cardiac  repair  for  a  variety  of  congenital  and 
acquired  lesions  employing  high  flow  hemodilution  perfusion.  The  general 
methods  and  techniques  have  been  previously  described  (II.  Forty-one 
adult  patients  were  studied.  Prior  to  perfusion  five  percent  dextrose  in 
water,  acting  as  a  vehicle  for  medications,  was  slowly  infused. 

Table  I  outlines  the  composition  of  the  perfusates  employed,  the  volumes 
of  the  priming  solutions  and  the  volumes  of  perfusates  added  to  the  reservoir 
during  perfusion.  The  perfusates  were: 

1.  DRAT  I  {dextrose/Ringer's/albumin/THAM).  Fifty  percent  ACD 
blood,  fresh  or  up  to  five  days  old,  and  5  percent  dextrose  in  Ringer's  so- 
lution with  1  percent  albumin  (Albuminsol®) .  In  addition,  280  ml  of  a 
0.3  molar  solution  (70  ml/500  ml  blood)  of  THAM  (an  amine  buffer- 
tris  hydroxymethyl  aminomethane)  was  added  to  the  priming  volume, 
and  during  perfusion  this  buffer  was  infused  at  a  rate  of  7  ml/Kg/hour 

From  the  Department  of  Medicine,  and  the  Division  of  Cardio-thoracic  Surgeiy,  De- 
partment of  Surgery,  The  Mount  Sinai  Hospital,  New  York,  N.Y. 
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06493,  HE  07708,  HE  08824. 


Ill 


112 


KAHN,  GOODMAN,  LITWAK,  AND  GADBOYS 


through  the  venous  line  of  the  pump  oxygenator.  This  perfusate  was 
used  in  15  patients. 

^.  DRAT  II.  The  composition  of  this  sohition  was  simihar  to  the  DRAT 
I  perfusate,  except  that  only  140  ml  of  a  0.3  molar  solution  of  THAM 
(35  ml/500  ml  l)loo(il  was  added  to  the  ])riming  volume  and  3.5  ml/Kg/ 
hour  was  infused  during  perfusion.  This  perfusate  was  used  in  17  pa- 
tients. 

3.  PT  {PLASMA-THAM}.  This  solution  consisted  of  50  percent  ACD 
blood  and  50  percent  homologous  ACD  plasma  reconstituted  with  calcium 
chloride  and  sodium  bicarbonate.  280  ml  of  a  0.3  molar  solution  of 
THAM  was  added  to  the  priming  volume  but  no  THAAI  was  infused 
during  perfusion.  Nine  patients  were  studied  utilizing  this  perfusate. 
Irrespective  of  the  perfusate  employed,  all  procedures  were  performed  and 
all  specimens  were  collected  under  similar  conditions  in  all  patients. 

In  order  to  observe  the  alterations  before,  during  and  after  perfusion, 
and  to  compare  results  among  the  three  different  perfusates,  specimens  of 
blood  and  urine  were  collected  over  similar  periods  from  all  patients.  In  each 
study  period  urine  specimens  were  obtained  by  free  flow  through  an  in- 
dwelling Foley  catheter  with  suprapubic  pressure  applied  at  the  time  of 
collection  to  comi)letely  empty  the  bladder.  Blood  specimens  were  drawn 
anaeorbically  into  heparinized  tubes  through  an  arterial  catheter  pre-  and 
postperfusion,  and  through  the  arterial  perfusing  line  during  perfusion.  The 
designated  periods  of  collection  were: 

1.  Preperjusion  period.  This  jieriod  extended  from  the  induction  of 
anesthesia  until  the  institution  of  partial  bypass  circulation.  A  blood 
.specimen  was  obtained  within  15  minutes  after  induction  of  anesthesia 
and  urine  was  collected  throughout  the  period. 

2.  Perfusion.  This  period  was  further  subdivided  into:  (A)  early  per- 
fusion, and  (B)  late  perfusion. 

(A)  Early  Perfusion.  This  period  of  urine  collection  started  with  the 
inception  of  ]iartial  bypass  circulation,  and  averaged  22.2,  27.2  and  34.6 
minutes  in  DRAT  I,  DRAT  II  and  PT  cases  respectively.  A  blood 
specimen  was  drawn  at  the  end  of  the  period. 

(B)  Late  Perfusion.  This  period  extended  from  the  end  of  the  early 
perfusion  period  until  the  end  of  total  bypass.  The  periods  of  urine 
collection  averaged  77.9,  100.8,  and  139.8  minutes  in  the  three  groups 
respectively.  A  blood  sjjecimen  was  drawn  at  about  the  midpoint  of 
the  period. 

3.  Postperfusion.  Urine  was  collected  over  designated  periods  from  the 
end  of  total  bypass  circulation  up  to  42  hours  postperfusion.  Blood  was 
drawn  at  the  end  of  each  interval.  The  periods  were: 

(A)  0  to  2  hours  postperfusion. 
I B I  2  to  6  hours  postperfusion. 
IC  I  6  to  18  hours  postperfusion. 
( D I  18  to  42  hours  postperfusion. 
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Biochemical  measurements  were  made  on  the  blood  and  urine  collected 
during  the  study  periods  outlined  above.  The  biochemical  methods  em- 
ployed were:  PCO2 ,  pH,  buffer  base,  standard  bicarbonate,  and  base  excess 
were  measured  at  38°  Centigrade  by  the  method  of  Astrup  (16)  utilizing 
the  nomogram  of  Siggard-Andersen  and  Engel  (17).  Oxygen  tension  was  de- 
termined with  a  Clarke  electrode  adapted  to  the  Astrup  apparatus.  Urine 
and  plasma  osmolalities  were  determined  employing  a  Fiske  osmometer. 
Hematocrits  were  determined  using  a  micro  technique.  Plasma  hemoglobin 
was  determined  by  spectrophotometry.  Plasma  and  urine  sodium  and  potas- 
sium were  analyzed  by  flame  photometry  using  an  internal  lithium  standard 
and  chloride  was  measured  potentiometrically  (18).  Calcium  was  measured 
by  atomic  absorption  spectrometry  (19).  Glucose  was  analyzed  by  the 
method  of  Nelson  (20). 

Glomerular  filtration  rates  were  estimated  on  the  basis  of  glucose  clear- 
ance, utilizing  mean  glucose  Tm  values  corrected  for  body  surface  area 
(21).  The  mid-period  plasma  glucose  concentration  was  estimated  by  loga- 
rithmic interpolation.  The  following  formulae  were  applied  to  make  the 
calculations: 

(1)  Filtered  glucose  =  Excreted  glucose  -|-  Reabsorbed  glucose,  and 

(2)  Reabsorbed  glucose  =  TmG  (when  gross  glycosuria  is  present) 

(3)  Therefore,  filtered  glucose  =  Excreted  glucose  4-  TmG 

(4)  Since  filtered  glucose  =  Plasma  glucose  X  GFR,  then 
combining  and  rearranging  equations  (1),  (2),  and  (3) 

Glucose 

=  

This  technique  for  the  calculation  of  glomerular  filtration  rate,  although 
not  reliable  in  any  single  subject  because  of  large  variation  in  the  individual 
Tm  for  glucose,  is  here  considered  valid  for  the  group  means,  since  the 
mean  Tm  for  glucose  employed  in  the  calculation  was  determined  on  groups 
of  similar  size  to  that  used  in  this  study  (21). 

Osmolar  clearance  was  calculated  from  the  formula  UosmV/Posm  where 
Uosm  is  urine  osmolality,  Posm  is  plasma  osmolality  and  V  is  the  rate  of 
urine  flow  per  minute.  Free  water  reabsorption  (T^'H20)  was  calculated  from 
the  formula  T^^HaO  =  Cosm  -  V. 

RESULTS 

Table  I  depicts  pertinent  perfusion  data  in  the  three  groups.  Average 
perfusion  time  was  shortest  in  the  DRAT  I  and  longest  in  the  PT  group. 
In  all  three  groups  esophageal  temperatures  during  periods  of  early  and 
late  perfusion  were  similar.  Mean  arterial  pressures  were  well  maintained 
throughout  perfusion,  and  the  levels  were  similar  in  all  three  groups  as 
were  mean  venous  pressure  levels. 

Table  II  details  the  mean  biochemical  data  of  the  three  kinds  of  perfusates 
employed.  It  can  be  seen  that  a  higher  pH  was  observed  in  the  DRAT  I 
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TABLE  I 

Mean  Data*  of  4I  Patients  Undergoing  Hemodilulion  Perfusion 


DRAT  I 

DRAT  II 

PT 

No.  of  patients 

15 

17 

9 

Patient  wei^lit  (kg) 

58.2(4.9) 

55.9(4.5) 

65.7(7.0) 

Patient  .surfucc  aic:i  (M^) 

l.fi0(0.08) 

1.51(0.14) 

1.73(0.09) 

Total  (luratidu  of  perfusion  (min) 

100.1 

128.0 

174.4 

I']arl>'  spccinien 

22.2(1.6) 

27.2(3.0) 

34.6(6.9) 

Late  specimen 

77.9(11.9) 

100.8(12.3) 

139.8(25.2) 

I'lsciphageal  temj)erature 

Karly  (C°) 

28.6 

28.8 

28.5 

Late  (C°) 

33.0 

34.0 

33.1 

Arterial  flow  rate 

(1/min) 

3.21 

3.64 

3.75 

(l/niin/M-'j 

2.00 

2.41 

2.17 

Mean  arterial  pressure  during  jjerfusion 

60.9 

63.6 

67.7 

(Brachial)  (mm  Hg) 

Mean  venous  pressure  during  perfusion 

18.0 

14.5 

14.5 

(SVC)  (mm  Hg) 

Priming  volume  (ml ) 

3250 

3280 

4018 

Blood 

1485 

1570 

1833 

DRAt 

1485 

1570 

0 

Plasma 

0 

0 

1833 

THAMt 

280 

140 

280 

NaIIC03§ 

0 

0 

43 

CaCloll 

0 

0 

29 

Perfusate  added  during  perfusion  (ml) 

3093 

2822 

1547 

Blood 

1245 

1207 

772 

DRA 

1245 

1207 

0 

Plasma 

0 

0 

772 

THAM 

603 

408 

0 

NaHCOs 

0 

0 

1 

CaCh 

0 

0 

2 

Total  perfusate  employed 

(ml) 

6343 

6102 

5565 

(ml/kg) 

109.0 

109.2 

84.7 

(nil/kg/hrj 

65. 3 

51.2 

29.1 

Percent  diluent 

57 

53 

*  Mean  ±  (1  standard  error)  where  indicated. 

t  DRA  is  r/,',  dextrose  in  Ringer's  solution  with  1%  albumin. 

t  TIIA.M  is  :i  (I  :;  M  solution  in  5';^  dextrose  in  water. 

§  NalK  '« ),;    I      mE(i/50  ml 

II  CaCh-1  giu/lO  ml 


and  PT  perfiisati's.  This  was  attributable  to  the  greater  vohime  of  THAM 
aihhil  to  these  sohitions.  The  addition  of  sodium  bicarbonate  to  the  PT 
l)crfiisatt'  further  contributed  to  the  alkahnity  of  this  perfusate  and  caused 
the  actual  bicarbonate  level  to  be  roughly  double  that  of  the  other  two 
solutions.  The  electrolyte  composition  of  the  three  perfusates  was  similar 
except  for  the  marked  hypercalcemia  noted  in  the  PT  solution.  This  was 


HIGH  FLOW  WHOLE  BODY  HEMODILUTION  PERFUSION 


115 


TABLE  II 


Biochemical  Data*  of  the  Three  Perfusates  Employed 


Determinationt 

DRAT  I 

DRAT  II 

PT. 

pH  (units) 

7.56(0.04) 

7.35(0.02) 

7.59(0.02) 

pC02  (mm  Hg) 

13(0.6) 

16(0.6) 

24(1.7) 

Actual  bicarbonate  (mEq/1) 

11.0(0.6) 

9.0(0.7) 

22.0(0.8) 

Base  excess  (mEq/1) 

-10.5(1.0) 

-15.9(0.7) 

+2.4(0.8) 

p02  (mm  Hg) 

140  (5.8) 

143(12.6) 

137(9.4) 

Osmolality  (mOsm/kg) 

457  (2.3) 

456  (2.1) 

344(8.3) 

Glucose  (mg/100  cc) 

2504(97) 

2234(110) 

897(175) 

Sodium  (mEq/1) 

148(1.8) 

149(1.4) 

155(3.5) 

Potassiiuu  (niEq/l) 

6.6(0.3) 

5.9(0.2) 

5.8(1.1) 

Chloride  (mEq/1) 

116(1.6) 

120(1.8) 

93(1.7) 

Calcium  (mg/100  cc) 

11.2(0.3) 

11.8(0.3) 

26.0(1.8) 

Hematocrit 

17.6(0.4) 

18.8(0.5) 

17.0(1.3) 

Plasma  hemaglobiii  (mg/100  cc) 

15.0(2.3) 

20.0(2.1) 

40.0(4.6) 

*  Mean  ±  (1  standard  error) — data  obtained  after  mixing  and  recirculation  (room  air), 
t  Acid-base  data  measured  and  recorded  at  38°C.  (See  methods.) 


attributable  to  the  large  amount  of  calcium  added  to  neutralize  the  citrate 
in  the  ACD  blood  and  plasma.  It  should  be  noted  that  under  these 
conditions  total  calcium  values  are  not  an  index  of  the  level  of  ionized 
calcium. 

Hyperosmolality  roughly  paralleling  the  magnitude  of  the  hyperglycemia 
wa.s  noted  in  all  the  perfusates,  and  was  therefore  least  marked  in  the  PT 
solution.  Hematocrits  and  plasma  hemoglobin  estimations  were  similar  in 
all  perfusates. 

Tables  III,  IV,  and  V  detail  the  pertinent  biochemical  data  of  the  arte- 
rial blood  for  each  group. 

DRAT  I  {Table  III).  Prior  to  perfusion  all  parameters  measured  were 
within  normal  limits.  During  the  period  of  early  perfusion  there  was  a  fall 
in  pH  and  a  rise  in  pCO;;  levels.  There  was  a  significant  rise  in  plasma 
osmolality  with  a  concomitant  marked  increase  in  glucose  concentration. 
Electrolyte  values  remained  stable.  Hematocrit  readings  fell  and  reflected 
the  dilutional  effect  of  the  dilute  perfusate.  Mean  plasma  hemoglobin  rose 
to  approximately  double  preperfusion  levels. 

There  was  a  further  fall  in  pH  and  an  increase  in  pCOo  noted  during  the 
late  perfusion  collection  period.  However,  the  degree  of  acidosis  was  not 
marked,  and  the  base  excess  indicated  "metabolic  compensation"  presumably 
due  to  THAM  buffering.  Hyperosmolality  and  hyperglycemia  persisted  but 
electrolyte  concentrations  remained  stable.  Hematocrit  readings  continued  to 
be  low  and  there  was  a  further  rise  in  plasma  hemoglobin  concentration. 
Postperfusion  all  parameters  gradually,  or  rapidly,  returned  to  preperfusion 
normal  levels  or  continued  to  remain  stable  where  they  had  been  so  previ- 
ously. Postperfusion  serum  potassium  levels  were  seen  to  be  low  in  certain 
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patients.  In  addition,  there  was  a  variable  but  small  fall  in  chloride  concen- 
tration in  a  number  of  patients. 

DRAT  II  {Table  IV).  The  changes  and  the  trend  of  changes  noted  in  this 
group  were  very  similar  to  those  observed  in  the  DRAT  I  group.  However, 
compared  to  the  DRAT  I  group,  the  fall  in  pH  during  the  periods  of  early 
and  late  perfusion  was  more  marked,  and  the  PCO2  levels  were  significantly 
higher  during  late  perfusion.  A  small  base  deficit  was  apparent.  Postperfusion 
recovery  was  rapid  and  normohydric  conditions  soon  obtained. 

PT  (Table  V).  Observations  made  on  patients  in  this  group  again  showed 
alterations  similar  to  those  observed  in  the  other  two  groups  with  a  similar 
trend  towards  the  reattainment  of  normal  values  early  in  the  postperfusion 
period.  In  this  group  the  acidosis  noted  was  similar  to  that  seen  in  the 
DRAT  II  group,  but  the  pCOo  levels  were  considerably  higher  in  late  per- 
fusion. Very  little  variation  in  the  base  excess  was  noted. 

Noteworthy  in  the  PT  group  were  the  high  serum  calcium  levels  in  early 
and  late  perfusion  consequent  to  the  large  amount  of  calcium  chloride  added 
to  the  plasma  component  of  this  perfusate. 

Tables  VI,  VII,  and  VIII  detail  pertinent  urine  biochemical  data  for 
each  group. 

DRAT  I.  (Table  VI I.  During  the  period  from  induction  of  anesthesia  to  the 
initiation  of  extracorporeal  circulation  (preperfusion) ,  the  rate  of  urine  flow 
was  low  and  reflected  the  marked  antidiuretic  effects  of  the  preoperative 
fast,  anesthesia,  the  presence  of  congestive  heart  failure  in  some  patients 
and  the  fall  in  glomerular  filtration  rate  known  to  occur  during  anesthesia  and 
thoracotomy.  There  were  marked  individual  variations  in  urine  osmolality, 
total  solute  and  electrolyte  excretion,  indicated  by  the  large  standard  errors 
of  the  mean  values.  These  differences  resulted  from  the  large  variations  in 
preoperative  sodium  intake,  the  presence  or  absence  of  congestive  heart 
failure  and/or  previous  diuretic  therapy.  The  effect  of  these  factors  was  further 
reflected  by  the  high  urinary  potassium  to  sodium  ratio  in  many  of  the 
patients. 

There  was  a  significant  and  early  increase  in  urinary  flow  rate  during 
perfusion  with  the  minute  volume  reaching  the  highest  levels  during  late 
perfusion.  This  increase  persisted  during  the  period  0  to  2  hours  postperfusion 
and  to  a  lesser  degree  up  to  6  hours  postperfusion.  Associated  with  this  in- 
crease in  the  urine  flow  rate  there  was  up  to  a  seven-fold  rise  in  solute  ex- 
cretion which  persisted  for  a  similar  period  of  time.  However,  despite  the 
observed  increase  in  urine  and  solute  excretion  there  was  a  significant  fall 
in  glomerular  filtration  rate  which  was  best  appreciated  in  the  period  of 
late  perfusion.  Recovery  of  the  glomerular  filtration  rate  was  apparently 
completed  2  to  6  hours  postperfusion.  Figure  1  depicts  the  relationship 
between  urine  flow  rate,  solute  excretion  and  glomerular  filtration  rate. 

The  excretion  of  electrolytes  in  the  urine  was  modestly  elevated  during 
perfusion  and  for  at  least  two  hours  post{)erfusion.  The  marked  increase 
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RELATIONSHIP  BETWEEN  GFR,  URINE  FLOW.  AND 
TOTAL  SOLUTE  EXCRETION 


0-^   ■■■>■  I  1  I  1  1 

PRE-       EARLY     LATE      0-2  Hrs    2-6  Hrs  6- 1 8  Hrs. 
PERFUSION    PERFUSION  POSTPERFUSION 

Fig.  1.  Mean  urine  flow,  solute  excretion  and  glomerular  filtration  rate  during  each  period 
of  urine  and  blood  collection  for  all  three  perfusates. 

in  chloride  excretion  was  seen  to  be  out  of  proportion  to  the  modest  increase 
in  sodium  and  potassium  excretion.  This  reflected  the  excretion  of  cationic 
THAM  (Fig  2).  Glucose  excretion  rose  markedly  and  the  glycosuria  per- 
sisted up  to  six  hours  postper fusion. 

During  perfusion  there  was  a  fall  in  urine  osmolality  most  marked  in 
late  perfusion.  Furthermore,  despite  an  increase  in  solute  clearance,  the 
rate  of  free  water  reabsorption  remained  considerably  depressed.  This  de- 
pression of  T'HoO  generation  could  not  be  completely  attributed  to  the 
fall  in  glomerular  filtration  rate  since,  as  can  be  seen  in  Figure  3,  adjusting 
all  values  to  a  standard  GFR  of  100  ml  per  minute  still  showed  a  markedly 
defective  concentrating  capacity  when  compared  to  normal  subjects. 


DRAT  II  {Table  VII).  The  changes  observed  in  this  group  of  patients 
were  similar  to  those  seen  with  the  previous  group.  However,  the  rate  of 
urine  flow,  total  solute  excretion,  electrolyte  excretion  and  glucose  excretion 
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CALCULATED   EXCRETION  OF  CATIONIC  THAM 

+  150-1 


E  +100- 


PRE-        EARLY   LATE  0-2       2-6      6-18  18-44 

PERFUSION  Hr-o        (Irs       "rs  Hrs 

PERFUSION  rO'^TPERFUSION 


Fig.  2.  The  difforonce  between  the  sum  of  the  major  cations  and  thi'  i  lilmiilc-  excretion 
rates  is  indicated  for  each  study  period  for  all  perfusates.  The  excess  of  r  liluiidi  excretion 
above  that  of  sodium  and  potassium  during  and  immediately  postperfusidn  is  t  slimation 
of  the  rate  of  excretion  of  cationic  THAM. 

were  of  somewhat  lesser  magnitude  than  noted  with  the  DRAT  I  group. 
Again,  however,  the  glomerular  filtration  rate  was  seen  to  be  markedly 
depressed  in  late  perfusion  (Fig  1),  and  the  rate  of  T''Hi.O  generation  was 
reduced.  The  (l(■f(•<■ti^•(■  coMcontrating  capacity  was  not  (•()ii-cctal)le  to  normal 
ranges  by  compensating  lor  the  fall  in  the  glomerular  filtration  rate  (Fig 
3). 

PT  {Table  VIII).  The  trend  of  changes  observed  in  this  group,  perfused 
with  the  PT  solution,  was  similai'  to  that  noted  with  the  other  two  perfusates. 
However,  the  magnitude  of  the  changes  was  considerably  less  and  urinary 
flow  rate,  total  solute,  electrolyte  and  glucose  excretion  were  only  moderately 
enhanced  during  perfusion  and  up  to  six  hours  postpcrfusion.  It  is  also 
noteworthy,  that  in  this  group,  in  marked  contrast  to  the  other  two  groups, 
urinary  chloride  excretion  was  not  significantly  greater  than  the  excretion 
of  sodium  and  potassium  (Fig  2). 

DISCUSSION 

Although  much  of  the  evidence  favoring  the  use  of  dilute  perfusate  had 
been  obtained  from  studies  in  animals  and  inferred  from  in  vitro  studies 
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T^^o-CoSM    RELATIONSHIP  IN 
41  PATIENTS  UNDERGOING  HEMODILUTION  PERFUSION 


0     I      23456789    10    II  12 
Cqsm  (ml/mm) 


Fig.  3.  The  mean  Th,o-Cosm  rolation.ships  for  all  periods  with  the  three  different 
perfusates.  In  the  DRAT  I  and  DRAT  II  sioiips  ilir  |i..iiits  at  Cosm  <ivrii\rr  than  3  ml/min 
represent  the  perfusion  anrl  immediate  post] n  iTu-inn  periods.  Curves  corrected  for  a  glo- 
merular filtration  rate  of  100  ml/min  are  dcpict(  d  l(jr  thi  J)KAT  I  and  DRAT  II  groups.  The 
"normal"  T^^q-Cosm  relationship  (42)  is  superimi>oscd  in  each  diagram. 

(2-10,  22,  23j,  it  is  prol)able  that  the.se  observations  are  pertinent  to  the 
chnical  use  of  tliese  ijerfiisatcs  in  man.  It  is  now  well  established  that  the 
use  of  hemodilution  peifu.satc  has  considerably  lessened  the  incidence  of 
postperfusion  complications  (1,  11-15). 

In  the  present  study  41  patients  have  under<5one  total  cardiopulmonary 
bypass  in  a  high  flow  large  prime  system.  In  two  groups  of  patients,  two 
crystalloidal  electrolyte  solutions,  differing  only  in  the  amount  of  buffer 
added,  were  used  as  diluents  and  in  a  third  group  plasma  was  used  as  the 
diluent.  Hypothermia  was  employed  in  all  patients.  Although  alterations 
in  acid-base  balance,  body  fluid  and  electrolyte  composition,  and  renal 
function  were  noted  with  all  the  perfusates,  the  qualitative  changes  were 
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similar.  Differences  in  the  re.sults  obtained  with  the  three  groups  of  patients 
were,  in  most  instances,  directly  attributable  to  the  differences  in  the 
composition  of  the  perfusates  employed. 

Acid-Base  Balance 

The  acidosis  frecjuently  observed  during  total  cardiopulmonary  bypass  is 
believed  to  result  from  inader[uate  tissue  perfusion  with  resultant  anoxia 
and  the  production  of  excess  amounts  of  lactic  acid  (24,  25).  The  acidosis 
may  be  further  aggravated  by  the  use  of  hypothermia.  During  hypothermia 
increased  solubility  of  carbon  dioxide  and  an  increased  affinity  of  hemoglobin 
for  oxygen  impairs  the  release  of  oxygen  from  tissues  and  potentiates  anaerobic 
metabolism  (26).  Cardiovascular  and  or  renal  complications  may  result  from 
this  acidosis  (27,  28).  The  severity  of  the  acidosis  may  be  lessened  by  the 
use  of  high  flow,  large  prime  system  which  may  provide  more  adequate 
|)eripheral  perfusion  (25). 

Although  sodium  bicarbonate  is  the  usual  buffer  utilized  to  correct  metabolic 
acidosis,  an  amine  buffer,  such  as  THAM,  offers  certain  advantages  under 
conditions  of  whole  body  perfusion.  Sodium  bicarbonate  is  primarily  an 
extracellular  buffer  and  increases  the  sodium  load.  THAM  permeates  cell 
membranes  freely  and  therefore  presumably  exerts  its  buffering  action  at  a 
more  extensive  and  physiologic  site  (29)  and,  because  of  its  intracellular 
distribution  (30)  and  its  behavior  as  a  solute  diuretic  in  the  renal  tubules 
(31)  is  less  likely  than  sodium  Incarbonate  to  increase  the  intravascular 
volume. 

The  present  data  suggest  that  the  metabolic  acidosis,  although  increasing 
during  perfusion  in  our  patients,  was  inversely  related  to  the  amount  of 
THAM  employed,  being  greatest  in  the  group  with  the  least  buffer.  An 
overcompensation  of  the  metabolic  acidosis  was  seen  in  early  perfusion, 
before  excess  lactate  had  accumulated,  when  large  amounts  of  THAM  were 
used.  In  addition  to  these  metabolic  alterations  of  acid-base  balance,  there 
was  an  increase  in  arterial  pCOo  levels  noted  in  the  three  groups.  Inadequate 
mixing  of  gases  in  the  Gibbon-Mayo  oxygenator  was  implicated  in  the 
hypercapnia  during  these  studies.  This  mechanical  defect  has  been  subse- 
quently corrected  and  pC02  levels  at  end-perfusion  have  been  normal. 

However,  since  acid-base  parameters  change  markedly  with  temperature 
(32-34),  an  accurate  interpretation  of  any  patient's  acid-base  status  is  de- 
pendent on  pertinent  measurements  being  made  at  the  temperature  of  the 
patient  (26).  During  perfusion  patients  included  in  this  study  were  hypother- 
mic although  measurements  of  pH  and  pCOo  were  made  on  the  Astrup 
apparatus  after  the  blood  was  warmed  to  38°  Centigrade.  Warming  a 
solution  of  electrolytes  increases  ionization  and  will,  therefore,  increase  hy- 
drogen ion  concentration.  Hence,  the  same  solution  at  38°  Centigrade  is 
more  acid  than  at  28°  Centigrade.  Within  the  range  of  temperature  utilized 
in  this  study,  the  pH  of  whole  blood  has  been  shown  to  increase  0.0147 
units  per  degree  fall  in  temperature  (33).  Nomograms  have  been  developed 
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TABLE  IX 

Mean  Acid-Base  Data  During  Perfusion  in  41  Patients  Uncorrected* 
and  Corrected  for  Hypothermic  Temperatures] 


Measurement 

DRAT  I 

DRAT  II 

FT 

„Ec.rly 
Perfusion 

Late 
Perfusion 

Early 
Perfusion 

Late 
Perfusion 

„  Early 
Perfusion 

Late 
Perfusion 

I'^sophageal  temperature  (C°) 

28.6 

33.0 

28.8 

34.0 

28.5 

33.1 

pH  (units) 

Uncorrected 

7.37 

7.33 

7.27 

7.19 

7.32 

7.19 

Corrected 

7.51 

7.40 

7.41 

7.25 

7.46 

7.26 

PCO2  (mm  Hg) 

Uncorrected 

45 

02 

4G 

72 

95 

Corrected 

28 

48 

30 

60 

38 

75 

Standard  bicarbonate  (niEq/l) 

Uncorrected 

25.0 

31.0 

20.0 

26.0 

29.0 

35.0 

Corrected 

28.0 

28.5 

18.4 

25.4 

26.5 

32.1 

*  Measured  at  38°C. 

t  Corrected  by  nomogram  to  temperature  of  patient  (see  text). 


(35)  to  e.stimate  the  pH,  pC02  and  actual  bicarbonate  concentrations  of 
the  blood  for  any  in  vivo  teniporatiire  when  in  vitro  measurements  have 
been  made  at  38°  Centigrade,  as  in  this  study.  The  results  of  such  a  correction 
are  depicted  in  Table  IX.  It  can  be  seen  by  comparing  the  mean  uncorrected 
values  (measured  at  38°  Centigrade)  and  the  mean  corrected  values  (by 
nomogram  to  temperature  of  patient)  in  the  DRAT  I  group,  that  the 
apparent  mild  acidosis  and  pCOo  elevation  in  early  perfusion  is  in  fact  an 
in  vivo  respiratory  alkalosis  in  hypothermic  subjects.  In  late  perfusion  the 
corrected  values  indicate  a  normal  pH  and  only  slightly  elevated  pC02  levels, 
whereas  when  measured  at  38°  Centigrade,  an  appreciable  hypercapnia  was 
indicated.  Similar  modifications  of  pH  and  PCO2  levels  were  noted  in  early 
and  late  perfusion  in  the  other  two  groups  after  correction  (Table  IX),  but 
in  these  (DRAT  II  and  PT),  a  moderate  degree  of  respiratory  acidosis  was 
still  seen  to  be  present  in  late  perfusion  and  pCOo  levels  remained  significantly 
elevated  even  when  corrected  for  temperature. 

The  corrections  for  temperature  from  the  nomogram  only  approximate 
the  actual  measured  values  obser\'ed  when  determinations  are  performed  with 
the  Astrup  set  at  the  patient's  hyj^othermic  body  temperature.  The  in- 
accuracies of  the  nomogram  with  hcmodilution  perfusion  result  from  varia- 
tions in  hematocrits  and  buffer  systems  in  such  perfusions  since  the  nomogram 
was  devised  from  measurements  made  on  whole  blood  (36). 

Although  it  appears  on  superficial  examination  that  the  relatively  normal 
pH  values  seen  throughout  perfusion  in  the  DRAT  I  group  when  measured 
at  38°  Centigrade  indicate  an  ideal  perfusate  with  regard  to  acid-base 
regulation,  the  correction  for  temperature  unmasks  a  rather  extreme  degree 
of  in  vivo  alkalosis  in  early  perfusion  and  isohydric  conditions  during  late 
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perfusion.  This  alkalosis  might  be  of  etiologic  importance  in  the  incidence 
of  ventricular  arrhythmias,  since  the  incidence  of  this  complication  is  reduced 
by  maintaining  an  acid  pH  (37).  Indeed,  Edmark  (37)  has  suggested  that 
an  absolute  acidosis,  i.e.  actual  pH  less  than  7.40  in  the  patient,  be  main- 
tained in  the  patient  during  hypothermic  perfusion.  Therefore,  the  acid-base 
data  obtained  in  the  DRAT  I  patients,  although  normal  when  measured  at 
38°  Centigrade,  indicates  in  vivo  alkalosis  and  suggests  overbuffering  with 
THAM.  A  better  approximation  of  ideal  in  vivo  balance  is  found  in  the 
DRAT  II  and  PT  patients  and,  in  all  perfusions  after  this  study,  we  have 
utilized  the  THAM  buffer  in  amounts  used  in  our  DRAT  II  subjects  (140 
ml  0.3  M  THAM  in  the  priming  volume  and  3.5  ml/Kg/hour  infused  through- 
out perfusion). 

Renal  Function 

Prior  to  the  institution  of  cardiopulmonary  bypass,  urine  flow  rates  were 
low,  a  consequence  of  the  preoperative  dehydration,  the  frequent  presence 
of  congestive  heart  failure,  anesthesia,  and  thoracotomy.  Total  solute  ex- 
cretion was  also  low  and  consisted  solely  of  electrolyte  and  urea.  With 
the  onset  of  perfusion  and  for  up  to  six  hours  thereafter  large  amounts  of 
glucose  and  THAJM  appeared  in  the  urine,  with  enhanced  urine  flow  rates 
and  electrolyte  excretion.  Six  hours  postperfusion  there  was  a  return  to 
near  preoperative  rates  of  urine  flow  and  solute  excretion.  This  is  shown 
diagrammatically  for  each  period  of  collection  in  all  three  groups  in  Figure 
4, 

The  solute  diuresis  noted  with  perfusion  was  particularly  large  in  the 
DRAT  I  and  DRAT  II  groups  and  is  related  to  the  marked  glucose  and 
THAM  loads  in  these  groups.  Since  about  80  percent  of  the  THAM  excreted 
in  the  urine  at  a  neutral  pH  is  in  the  cationic  form,  the  excretion  of  chloride 
ions  is  obligated  (38).  The  increased  rate  of  chloride  excretion  which  is  out 
of  proportion  to  the  increased  excretion  of  sodium  and  potassium,  during 
and  immediately  following  perfusion,  reflects  this,  as  can  be  seen  in  Figure  2, 
where  "cation  balance"  is  calculated  as  UNaV  +  UKV  —  UCLV.  This 
large  obligatory  loss  of  chloride  frequently  resulted  in  a  postoperative  mild 
hypochloreraia  and  was  sometimes  of  importance  in  determining  appropriate 
postoperative  fluid  and  electrolyte  administration. 

Although  the  evidence  is  fragmentary  at  present,  it  is  possible  that  the 
solute  diuresis  which  accompanies  the  use  of  hyperosmolar  perfusates  is 
instrumental  in  jjrcvcnting  postperfusion  acute  tubular  necrosis  and  renal 
failure  (39,  40).  However,  the  diuresis  associated  with  hemodilution  per- 
fusion must  not  be  construed  as  indicating  normal  renal  function.  It  can  be 
readily  appreciated  from  the  measurements  of  GFR,  urine  osmolality  and 
T^'HoO  generation  in  this  study  that  renal  function  is,  in  fact,  markedly  im- 
paired during  perfusion  despite  the  presence  of  a  marked  increase  in  the  rate 
of  urine  flow.  The  relationship  between  the  urinary  flow  rates,  solute  excre- 
tion and  the  GFR  is  depicted  in  Figure  1.  The  enhanced  urine  excretion  is  a 
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URINE  SOLUTE  EXCRETION 


PRE-  EARLY     LATE  0-2  Hrs.  2-6  Hrs.  6-18  Hrs. 

PERFUSION      PERFUSION  POSTPERFUSION 


Fig.  4.  Calculated  mcau  urinary  THAM,  gluposf,  electrolyte  and  urea  excretion  in  each 
study  period  with  the  three  perfusates  employed.  THAM  excretion  has  been  calculated  as 
the  difference  between  total  solute  excretion  and  the  sum  of  glucose,  urea  and  electrolyte 
rxcretions. 

consequence  of  the  load  of  THAM  and  gluco.se  acting  as  osmotic  "non- 
leabsorbable"  solutes.  The  diuresis  therefore  occurs  in  spite  of  a  reduction 
of  GFR  to  about  one-half  of  the  postoperative  level. 

The  depression  of  GFR  appears  to  be  a  result  of  cardiopulmonary  bypass 
per  se,  and  is  not  solely  a  consequence  of  the  effects  of  anesthesia  and/or 
thoracotomy.  Indeed,  GFR  increased  significantly  (p  <  0.001)  in  the  two 
hours  following  perfusion,  when  the  patients  were  still  anesthetized.  Similar 
observations  have  been  made  with  the  DRAT  I  perfusates  in  dogs  (41). 

That  a  diminished  capacity  of  the  kidney  to  concentrate  the  urine  and 
generate  T'-H^.O  is  present  during  perfusion  is  evident  from  Figure  3.  That  the 
fall  in  GFR  is  not  the  sole  determinant  of  this  impairment  is  also  apparent. 
In  this  figure  T'HoO  and  Cosm  have  been  calculated  j^er  100  ml  of  GFR  and 
the  mean  values  for  each  period  of  each  group  indicated.  A  curve  relating 
T'^HoO  to  Cosm  in  normal  subjects  is  shown  for  comparison  (42).  The  marked 
disparity  between  the  "normal"  curve  and  the  "corrected"  values  obtained 
in  our  subjects  during  and  immediately  postperfusion  suggests  that  factors 
other  than  the  depression  in  GFR  are  etiologic  in  the  impairment  of  renal 
concentrating  capacity. 
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Alterations  in  tubular  absorption  of  sodium  in  the  ascending  limb  of  the 
loo])  of  Henle  or  in  medullary  blood  flow  are  of  prime  importance  in  changing 
the  concentration  of  the  medullary  interstitium  and  hence  the  formation 
of  hyperosmolar  urine  and  the  generation  of  T'H-O  (43).  One  or  l)otli  of 
these  may  be  adversely  affected  by  perfusion.  Although  enhanced  medullary 
blood  flow  may  occur  by  shunting  of  intrarenal  blood  with  consequent  wash- 
out of  medullary  solute  this  has  not  been  determined  during  jierfusion.  On  the 
other  hand,  we  have  previously  reported  (44 1  that  the  normal  elaboration  of 
T''H20  during  a  solute  diuresis  is  dependent  on  the  adecjuate  delivery  of  sodium 
to  the  ascending  limb  of  the  loop  of  Henle  prior  to  the  initiation  of  the  diuresis. 
It  may  therefore  be  surmised  that  prior  to,  or  at  the  onset  of  cardiopulmonary 
byjiass,  when  blood  pressure  is  unstable  and  glomerular  filtration  absent  or 
intermittent,  solute  delivery  to  the  ascending  limi)  is  impaireil.  This  might  re- 
sult in  (le])Ieti<)n  of  the  medullary  interstitium  and  impairment  of  T'^'H20 
generation  when  the  solute  diuresis  suljseciuently  ensues. 

It  should  be  noted  that  such  a  defect  in  T^HoO  during  and  immediately 
following  perfusion  does  not  necessarily  indicate  intrinsic  renal  damage. 
Conversely,  a  diminished  urine  concentration  observed  postoperatively,  at 
low  rates  of  urine  flow  and  solute  clearance,  might  be  suggestive  of  either 
intrinsic  renal  damage  or  a  marked  hyjiodynamic  state  such  as  occurs  in 
shock. 

Body  Fluid  Distribrition 

The  rapid  introduction  of  large  volumes  of  relatively  nonj^hysiologic 
perfusate  into  the  circulation  is  associated  with  marked  dynamic  fluid 
shifts  between  the  intra-  and  extracellulai-  compartments  (45).  These  fluid 
movements  tend  to  result  postoperatively  in  a  contraction  of  the  intra- 
vascular volume,  a  contraction  of  intracellular  volume  (with  potentiation 
of  hypokalemia  as  this  is  repleted)  and  possibly  an  initial  increase  in 
interstitial  volume  which  may  be  dissipated  by  the  persistent  solute  diuresis. 
These  changes  would  explain  the  frequent  requirement  of  these  cardiac  pa- 
tients for  blood  and  or  saline  infusions  with  potassium  supplements  post- 
operatively in  order  to  maintain  hemodynamic  stability.  It  must  be  empha- 
sized that  this  i)ostoperativc  fluid  requirement  may  not  be  necessary  when 
other  perfusates  are  employed. 

It  is  evident  that  the  rapid  introduction  into  the  circulation  of  a  large 
volume  of  a  relatively  non-physiologic  solution  must  in  itself  be  associated 
with  changes  of  acid-base  balance,  body  fluid  and  electrolyte  composition  and 
renal  function.  These  changes  would  in  part  be  dependent  upon  the  specific 
composition  of  the  perfusate  employed.  Consequently,  comparison  and  inter- 
pretation of  published  data  on  the  physiologic  alterations  observed  during 
hemodilution  perfusion  must  take  cognizance  of  the  specific  biochemical 
make-up  of  the  perfusate,  the  volumes  of  dilute  perfusate  used  and  the 
technical  conduct  of  the  perfusion  itself. 
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SUMMARY 

1.  During  extracorporeal  circulation  the  introduction  into  the  circulation 
of  large  volumes  of  hemodilute  perfusate  is  associated  with  clianges  in 
acid-base  balance,  renal  function  and  body  fluid  and  electrolyte  com- 
position. 

2.  These  changes  were  measured  in  three  groups  of  patients  each  perfused 
with  a  different  hemodilute  perfusate  (50%  dilution).  The  amine  buffer, 
THAjM,  was  added  to  each  of  the  three  perfusates  in  three  differing 
amounts. 

3.  The  changes  observed  were  related  to  the  specific  composition  of  the 
perfusate  employed.  Consequently,  published  data  analyzing  these 
changes  cannot  be  extrapolated  in  toto  to  apply  to  different  groujis  of 
patients  undergoing  hemodilution  perfusion  because  of  the  great  variation 
in  the  nature  of  the  diluent  employed  at  different  centers. 

4.  The  degree  of  metabolic  acidosis  observed  during  perfusion  was  in- 
versely related  to  the  amount  of  the  buffer  THAAI  added  to  the  per- 
fusate. 

5.  The  relationship  between  body  temperature  and  acitl-base  balance  was 
evaluated  and  is  discussed. 

6.  Plasma  electrolytes  were  usually  normal  during  and  after  perfusion.  In 
some  patients  either  hypokalemia  and/or  hypochlorcmia  was  noted 
postperfusion.  These  electrolyte  aberrations  may  recjuire  replacement 
therapy. 

7.  A  marked  increase  in  urine  flow  rate  was  noted  during  and  immediately 
after  perfusion,  attributable  to  a  solute  load  of  glucose  and  THAM. 
This  occurred  in  spite  of  a  reduction  in  glomerular  filtration  rate  of 
approximately  50%  during  perfusion.  Postperfusion,  the  glomerular  filtra- 
tion rate  rapidly  returned  to  normal. 

8.  A  defect  in  the  rate  of  T'HoO  generation  during  and  immediately  post- 
perfusion was  noted.  This  indicated  functional  derangement  of  the  renal 
concentrating  mechanism  and  was  not  associated  with  apparent  renal 
damage. 

9.  Perfusion  with  a  hypertonic  hemodilution  perfusate  produces  alterations 
in  "compartmental"  fluid  distribution. 
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Diabetic  Neuropathy  of  the  Upper  Extremities 


MAX  ELLENBERG,  M.D. 

Diabetic  neuropathy  is  universally  equated  with  symptoms  and  signs 
in  the  lower  extremities  and  is  rarely  thought  of  as  involving  the  upper 
extremities.  Because  of  the  clinical  implications  of  this  entity,  its  relative 
frequency,  and  the  paucity  of  information  in  the  literature,  this  report  is 
presented. 

REVIEW  OF  LITERATURE 

There  is  scant  reference  to  involvement  of  the  upper  extremity  by  diabetic 
neuropathy  in  the  literature,  and  the  few  allusions  are  often  obliciue  and 
incidental  to  other  observations. 

Symms,  in  1917,  observed  that  in  those  patients  with  diabetic  peripheral 
neuritis  who  also  had  pain  in  the  arms,  there  was  an  accompanying  diminu- 
tion of  vibratory  sensation  in  the  radius  and  ulna  (1).  Bonkalo  (2),  in 
describing  74  patients  with  diabetic  neuritis,  stated  that  approximately  one- 
third  had  absent  reflexes  in  the  upper  extremities  and  that  paresthesias  were 
only  slightly  greater  in  the  lower  than  the  upper  extremity;  two  of  his 
jjatients  had  interosseous  atrophy.  Impairment  of  vibratory  sensation  in 
diabetes,  especially  in  the  index  finger,  has  been  reported  in  two  studies 
(3,  41.  In  both,  a  significant  increase  in  perception  threshold  was  recorded  as 
well  as  a  lack  of  coi-rclation  with  duration  or  severity  of  the  disease,  thus 
indicating  that  this  phenomenon  is  a  concomitant,  rather  than  a  complica- 
tion. Collins  et  al.,  using  a  highly  sensitive  instrument,  noted  that  90%  of 
diabetics  had  vibratory  impairment  in  the  upper  extremity  as  compared  with 
98',  ill  the  lowci- extremity  (ol. 

A  (lei'nnti\c  description  of  muscle  wasting  in  the  upper  extremities  of 
diabetics  as  a  neuropathic  i)henomenon  was  recorded  by  Bischoff  who  de- 
^ciibi'd  deltoid  nmscle  atrophy  l6l.  Seller  and  Szyrynski  (7)  reported  the 
syndrome  of  "amyotrophy"  as  proposed  in  our  classification;  their  findings 
in  12  cases  agree  with  our  observations  with  respect  to  objective  signs, 
symmetry,  male  ])rc(l()minance,  and  the  need  to  suspect  diabetes  in  the 
presence  of  this  finding,  l^iiait  l8l  in  a  review  of  diabetic  neuropathy, 
recognized  involvement  of  the  tipper  extremities.  His  cases  included  atrophy, 
painless  burns,  and  trophic  lesions  secondary  to  noxious  influences;  here,  too, 
males  were  moi'e  commonly  affected. 

In  a  sttidy  of  motor  nerve  conduction  as  measured  by  electromyography, 
Lawrence  and  Locke  (9)  noted  a  significant  reduction  in  the  ulnar,  median 
and  peroneal  nerves  in  diabetics.  They  found  that  the  nerves  in  the  upper 
limbs  are  affected  to  the  same  extent  as  those  in  the  lower. 

From  tlie  Department  of  Medicine,  the  Mt.  Sinai  Hospital,  New  York,  N.Y. 
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CLINICAL  MANIFESTATIONS 

Of  the  diabetic  patients  liuving  neurogenic  abnormalities  occurring  in  the 
upper  extremities,  we  have  selected  for  this  presentation  only  those  with 
unequivocal,  recognizable  and  definitive  syndromes.  This  report  includes 
thirty-five  such  patients,  collected  over  tlie  past  five  years. 

In  many  of  the  cases,  more  than  one  expression  of  diabetic  neuropathy 
was  present.  However,  they  are  listed  under  specific  headings  to  emphasize 
the  salient  features  of  each: 

1.  Amyotrophy 

2.  Asthenia 

3.  Sensory  Impairment 

4.  Radiculitis 

Amyotrophy  (muscle  atrophy  secondary  to  neuropathy).  The  muscle  atro- 
phy is  most  conspicuous  in  the  first  interosseous  space  (Fig.  1),  although  it 
characteristically  involves  all  the  interosseous  muscles  of  the  hands  bilaterally. 
The  small  muscle  involvement  also  extends  to  the  thenar  and  hypothenar 
eminences  (Fig.  2),  may  include  the  muscles  of  the  forearm,  and  is 
bilaterally  symmetrical  (Fig.  3j.  This  manifestation  of  diabetic  neuropathy 
is  so  clinically  apparent  and  typical,  that  when  one  sees  symmetrical  bilateral 


Fig.  1.  Interosseous  atrophy,  most  evident  in  the  first  interosseous  space. 
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Fk;.  2.  Atropliy  of  thenar  and  hypotlienar  eminences. 


interosseous  atrophy  of  the  hands  not  readily  explained  by  any  other 
neurological  entity,  the  diagnosis  of  diabetes  must  be  susi)ected  and  the 
necessary  steps  taken  to  confirm  or  eliminate  this  diagnosis.  It  is  the  most 
readily  recognizable  representation  of  diabetic  neuropathy  of  the  upper  ex- 
tremities, and  was  i)resent  in  24  of  oiu-  35  cases. 

The  following  case  report  illustrates  the  fact  that  bilateral  synnnetrical 
interosseous  atrophy  of  the  hand  muscles  may  be  the  presenting  initial  clini- 
cal manifestation  of  the  disease  leading  to  the  diagnosis  of  diabetes  ( 191  : 

Case  I.  A  72  year  old  man  was  admitted  to  the  medical  service  for  in- 
vestigation of  splenomegaly  which  led  to  the  diagnosis  of  myeloid  metaplasia. 
There  was  neither  histoiy  nor  symptoms  of  diabetes.  One  year  prior  to  admis- 
sion he  had  noted  pains  in  the  legs  on  walking,  and  six  months  previously,  ul- 
cerations developed  over  the  lateral  malleoli.  The  admission  symptom  was  se- 
vere gingival  bleeding  which  required  suturing.  On  examination  the  liver  and 
spleen  were  greatly  enlarged  and  palpable.  No  pulses  were  palpable  below  the 
popliteal  arteries,  and  there  were  bilateral  iniiident  malleolar  ulcerations. 
Neui'ological  examination  was  normal  except  for  absent  ankle  jerks  and  very 
a(U  anced  bilatei'al  symmetrical  atrophy  involving  the  interosseous  muscles  of 
tlie  hands,  and  the  thenar  and  hyjiothenar  eminences.  The  fasting  blood  sugar 
was  88  mg/100  cc  and  routine  urinalysis  was  negative.  Nevertheless,  because 
of  the  highly  characteristic  abnormalities  in  the  hands,  a  glucose  tolerance 
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Fif;.  3.  Bilateral  symiiiotry  of  the  amyotioiili>-. 

test  was  (lone  wliich  was  diagnostic  of  diabetes  and  accompanied  by  glycosuria 
at  two  houis.  An  electi'oniyogram  was  abnormal,  confirming  the  presence  of 
nerve  pathology.  Blood  Wassermann  was  negati-\-e.  X-ray  films  of  the  cervical- 
hinibar-sacral  sjiine  and  myelogram  were  normal.  Lumbar  puncture  wa.s  nor- 
mal e.xceiu  for  a  spinal  fluid  protein  of  64  mg/ 100  cc. 

The  recognition  of  the  hand  small  muscle  atrophy  was  the  clue  that  led  to 
the  diagnosis  of  diabetes  in  this  instance. 

The  atrophy  is  usiially.  though  not  necessarily,  restricted  to  the  hands.  In- 
deed, in  some  instance.-,  the  deltoids,  biceps,  triceps  and  shoulder  girdle  mus- 
cles may  be  as  intensely  atrophied  as  the  hand  muscles.  The  following  case 
report  documents  such  involvement  of  the  proximal  portion  of  the  upper  ex- 
tremities on  a  diabetic  basis: 

Case  II.  A  63  year  old  man  had  diabetes  for  20  years.  His  chief  complaint 
111  was  progressive  inability  to  i)erform  all  muscular  movements  including  walk- 
It  ing  l)ecausc  of  weakness  and  pain  of  one  year's  duration.  One  year  previously 
],,  his  dial)etes  was  found  to  be  very  jioorly  controlled.  Treatment  was  started 
n-  with  oral  hypoglycemic  agents  (tolbutamide)  and  three  weeks  later  his  leg 
iii  difficulties  began.  The  tolbutamide  was  continued  for  three  months  but  because 
.jr  of  inadeciuate  control,  he  was  shifted  to  in.sulin,  and  was  now  receiving  35 
i;e     units  NPH  insulin  every  morning. 

life        Three  months  before  admission  there  was  increased  severity  of  aching  and 
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Fi(i.  4.  Bilateral  symmetrical  atrojih^-  of  proximal  muscles  and  shcjuldcr  sii'dlc. 


pain  as  well  as  weakness,  loss  of  muscle  power  and  unsteadiness  of  gait.  In 
addition,  he  had  noticed  progressive  mental  depression  accompanied  by  crying 
spells.  System  review  included  progressive  constipation  for  the  previous  year 
and  nocturia  three  or  four  times  for  the  previous  few  months.  In  the  previous 
year  he  had  lost  20  poimds. 

Examination  disclosed  a  liver  palpable  three  fingerbreadths  below  the 
costal  margin.  The  ocular  fundi  contained  a  few  small  hemorrhages  bilaterally. 
Blood  pi'cssurc  142/82  mm  Hg.  The  posterior  tibal  and  dorsalis  pedis  pulses 
were  diminished.  Rectal  examination  demonstrated  a  very  relaxed  sphincter. 

There  was  marked  wasting  of  all  muscles  throughout  the  body,  most  notice- 
able in  the  upper  extremities  and  shoulder  girdle  (Fig  4).  No  fasciculations 
were  noted.  The  knee  jerk,  ankle  jerk,  biceps,  and  triceps  reflexes  were  absent. 
Vibratory  sensation  was  impaired  below  the  iliac  crests;  position  sense  was  im- 
paired in  the  toes  but  was  preserved  in  the  fingers ;  generalized  muscle  tender- 
ness on  deep  pressure  was  elicited. 

Intensive  investigations,  including  liver  function  tests,  radioactive  P-^^  up- 
take, Schilling  test,  intravenous  pyelogram,  gastrointestinal  series,  barium 
enema,  myelography  of  the  cervical  and  thoracico-lumbar  regions,  bone 
survey,  electrolyte  studies,  acid  and  alkahne  phosphatase  studies,  chest  film, 
and  electrocardiogram,  were  all  normal.  A  plain  film  of  the  abdomen  showed 
calcification  of  the  abdominal  aorta  and  its  pelvic  branches.  A  lumbar  punc- 
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ture  revealed  clear  fluid  with  normal  manometric  readings;  the  spinal  fluid 
Wassermann  and  collodial  gold  curve  were  negative  and  total  protein  was  72 
mg/100  cc.  Blood  serology  was  negative. 

The  findings  were  characteristic  of  and  compatible  with  diabetic  myelo- 
radiculoneuropathy.  Of  special  importance  is  the  marked  atrophy  of  the 
shoulder  girdle  muscles,  the  deltoid  and  triceps.  Of  tangential  interest  in  this 
case  is  the  precipitation  of  the  neuropathy  following  diabetic  control  (10 1, 
and  the  presence  of  severe  depression  accompanying  the  neuropathy  ( 11  j . 

There  were  five  other  cases  with  muscle  atrophy  of  the  proximal  portion  of 
the  upper  extremities.  All  had  classical  evidence  of  diabetic  neuropathy  includ- 
ing interosseous  muscle  atrophy  of  the  hands,  paresthesias,  and  numbness. 

Asthenia  (muscle  weakness  secondary  to  neuropathy).  In  four  of  our  pa- 
tients, loss  of  strength  in  the  upper  extremities  was  a  major  clinical  complaint. 
The  following  case  reports  illustrate  this: 

Case  I.  A  57  year  old  woman  with  known  diabetes  for  four  years  was  ad- 
mitted to  the  neurological  service  with  complaints  of  numbness,  tingling  and 
increasing  weakness  of  all  extremities,  particularly  the  hands,  for  the  past 
eighteen  months.  She  stated  that  she  could  no  longer  perform  her  routine 
housework  with  her  arms  and  hands  effectively.  She  also  had  noticed  increased 
difficulty  in  walking  as  well  as  gradual  decrease  in  sensitivity  of  tlic  extremi- 
ties. Pain  had  been  present  in  the  lower  back  region  tor  the  past  eighteen 
months,  increasing  in  severity.  She  further  stated  that  she  had  sustained  pain- 
less burns  on  her  forearms  as  well  as  a  painless  burn  on  the  tip  of  her  right 
third  finger  while  cooking.  The  diabetes  had  been  under  good  control  with 
strict  dietary  management. 

On  examination  there  was  interosseous  atrophy,  i)articularly  of  the  first 
interosseous  space  of  both  hands,  the  muscles  of  the  forearms  and  the  shoulder 
girdle.  AH  dvvp  tendon  reflexes  were  absent.  Pain  sensation  was  impaired  in 
all  four  extremities.  There  was  absent  vibratory  sensation  from  the  iliac  crest 
down.  There  was  diminution  of  sensation  in  a  glove  and  stocking  distribution 
of  the  extremities  involving  all  modalities,  namely  pin-prick,  touch,  tempera- 
ture, two-point  discrimination,  and  vibratoiy  sensation.  There  were  several 
deep  scars  on  the  fingers,  hands  and  forearms  at  the  sites  of  previous  burns. 
The  blood  Wassermann  was  negative.  The  spinal  fluid  Wassermann  was  nega- 
tive and  the  total  protein  was  155  mg/100  cc.  Blood  urea  nitrogen  was  13 
mg/100  cc;  fasting  blood  sugar  was  140  mg/100  cc.  Chest  x-ray  was  nega- 
tive. 

She  was  readmitted  to  the  hospital  four  years  later  because  of  slow  but  con- 
tinuous progression  of  her  symptoms.  In  the  interim  she  had  been  treated  with 
repeated  injections  of  Vitamin  Bi  and  Vitamin  Bio  with  no  measurable 
beneficial  effect.  On  this  admission  she  stated  that  she  was  unable  to  walk 
without  assistance,  and,  because  of  marked  weakness  of  the  upper  extremities, 
was  unable  to  put  on  her  girdle.  During  this  time  she  had  again  noted  that 
in  her  now  infrequent  attempts  at  cooking  she  had  sustained  painless  burns  of 
the  hands  and  forearms. 


140 


MAX  ELLENBERG 


The  general  physical  examination  was  non-contributory.  The  blood  pres- 
sure was  150/90  mm  Hg.  The  ocular  fundi  were  normal.  The  scars  of  former 
burns  were  present  in  the  upper  extremities.  Marked  atrophy  of  the  web  mus- 
cles and  interossei  of  both  hands  was  present  as  on  the  previous  admission; 
the  leg  musculature  was  normal.  Tliere  was  weakness  of  all  four  extremities, 
more  distally  than  proximately.  Discrete  fine  movements  of  hands  were  poorly 
performed  with  weakness  of  apposition  and  extension  of  all  fingers.  Sensation 
to  pin-prick  was  diminislu'd  below  the  elbows  and  knees.  There  was  loss  of  pain 
and  temperature  sensations  in  the  hands  and  forearms,  diminished  vibration 
sense  below  the  elbows  and  knees,  and  impaired  position  sense  in  the  toes. 

Laboratory:  urine  was  negative  for  albumin  and  sugar;  sedimentation  rate, 
blood  count,  blood  urea  nitrogen,  carbon  dioxide  content,  chloride,  sodium, 
potassium  and  cholesterol  were  entirely  normal.  Lumbar  puncture  revealetl 
normal  manometries,  clear  fluid  with  no  cells,  and  a  total  protein  of  150 
mg/100  cc;  the  Wassermann  and  collodial  gold  curve  were  negative.  The 
blood  Wassermann  was  negative.  Blood  sugai-  ranged  from  150  to  170  mg/100 
cc.  Electrocardiogram  was  normal  and  the  electroencei^halogram  was  within 
normal  limits.  The  x-ray  examination  of  the  spine  showed  moderate  hyper- 
trophic sjUHTing  of  the  cervical,  dorsal  and  lumbar  spine.  Myelogram  was 
normal. 

A  muscle  biopsy  revealed  some  muscle  fibers  to  be  slightly  atrophic  and 
some  fibers  markedly  so.  In  the  latter  areas  the  sarcoplasma  formed  irregu- 
lar clumps  containing  clusters  of  bizarre  and  somewhat  distorted  sarcolemma 
nuclei.  This  change  affected  small  groujjs  of  nuiscl(>  fibers  rather  than  isolated 
fibers.  In  some  of  tlie>e  ai'eas  there  was  an  incrc-ased  (luantity  of  fat.  Patho- 
logical diagnosis  was  neurogenic  muscle  atrophy. 

Electromyographic  examination  showed  evidence  of  1)  denervation  of  the 
anterior  tibialis  muscles;  2)  decrease  in  number  of  motor  units,  indicating 
neiii'ogenic  disease;  and  3)  abnormal  conduction  velocity  of  the  nerves  of 
the  ui)pei'  exti'emities.  Tlu'se  finilings  were  compatible  with  diffuse  myelo- 
radiculo])athy  and  ])eriplieial  neuropathy. 

This  i)atient  demonstrates  loss  of  power  of  the  upper  extremities  in  associa- 
tion with  atiophy  of  the  involved  muscles.  The  case  also  represents  an  instance 
of  severe  sensory  impairment  with  painless  burns  (vide  infra). 

Case  II.  A  47  year  old  man  complained  chiefly  of  numbness  in  the  tips  of 
his  fingers  foi'  the  past  six  years.  This  was  associated  with  marked  weight  loss 
during  the  previous  year,  and,  for  the  previous  three  months,  numbness  and 
pain  in  the  feet  and  weakness  in  both  lower  extremities.  Three  and  a  half 
years  before  he  complained  of  dizziness  and  six  months  before  he  was  dis- 
covered to  ha\-e  diabetes  which  was  treated  with  diet  and  insulin,  following 
which  his  dizzy  spells  disajipeared. 

Three  months  piioi'  to  admission  he  noted  unsteadiness  of  gait.  There  was 
numbness  and  tingling  of  the  hands  and  soles  of  the  feet  and  shooting  pa'm 
over  both  shins  and  the  dorsum  of  both  feet  at  night.  Progressive  weakness  in 
the  hands  and  fingers  was  associated  with  visible  muscle  wasting  noted  by  the 
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patient.  The  hand  and  finger  wcakncs-  so  intci'tVi-od  with  his  ahihty  to  write 
oi-  type  I'd!'  any  period  of  time  that  he  \va-  toiced  to  fhange  his  occupation. 

Ph>>ical  examination  was  negative  except  for  a  weak  ])ulsation  of  the 
popliteal,  posterior  tibial  and  dorsalis  pedis  arteries.  Neurologically,  there  was 
extensi-\-e  bihiteral  atrophy  of  the  interossei  of  the  hands,  the  thenar  eminences 
and  the  supra-  and  infra-spinatus  muscles,  and  generahzed  atrophy  of  both 
lower  extremities.  The  gait  was  unsteady  and  broadly  base(l  with  a  negative 
liomberg.  The  deep  reflexes  were  one  plus  in  the  upper  and  absent  in  the  lower 
extremities.  The  abdominal  reflexes  were  absent.  No  pathological  reflexes  were 
ol)tained.  There  was  glove-and-stocking  hypalgesia  below  the  elbow  and  knee 
with  loss  of  temiH-rature  percci)tion  and  vibration. 

Tiastric  analysis  and  a  gastrointestinal  x-ray  film  series  wei'e  normal.  Lum- 
bar jMuicture  was  normal  except  for  an  elevation  of  the  sjiinal  fluid  protein  to 
Ii2  mg/lOO  cc.  The  spinal  fluid  Wassermann  and  collodial  golil  curve  were 
negative.  The  blood  Wassermann  was  negative. 

Tins  case  is  of  particular  pertinence  since  he  had  weakness,  atrophy  and 
neurological  findings  in  the  upper  extremities.  Also,  the  initial  (dinical  mam- 
festations  of  his  diabetes  were  jiaresthesias  and  weakness  in  the  upper  exti'cmi- 
ties;  this  preceded  the  clinical  diagnosis  of  diabetes  by  over  fi^•e  years  i  12). 

Two  other  patients  had  weakness  of  the  hands  as  a  chief  complaint,  l^ach 
had  the  characteristic  findings  of  diabetic  neuropathy,  negative  serology, 
negative  spinal  fluid  Wassermann  and  normal  x-ray  examinations  of  the 
spinal  colmnn.  Briefly,  one  was  a  .59  year  old  physician  who  had  had  known 
diabetes  for  nine  years.  For  the  past  fi^•e  years  there  had  been  recurrent  epi- 
sodes of  neuritis  beginning  with  weaknes>  in  the  lf)wer  and  then  spi'eading  to 
the  upper  extremities.  He  was  especially  awai'e  of  the  weakness  in  the  hands 
because  his  hobby  for  many  years  had  been  cabinet  woi'k.  iM'entually  he  lost 
the  power  even  to  put  in  screws  and  was  forced  to  abandon  his  hobby. 

The  other  patient  was  a  41  year  old  man  with  diabetes  of  ten  yeai's'  dm'ation 
who,  in  addition  to  neuropathy  with  marke(l  wasting  of  the  interossei  of 
both  hands,  hail  intermittent  claudication,  angina,  and  niyocai'dial  infarction. 
He  comidaiiieil  of  burinng  pain  in  the  hands  and  feet  with  progiessi\-e  weak- 
ness of  the  hands,  especially  evidenceil  by  difficulty  in  holding  objects.  This 
weakness  became  so  marked  that  he  lost  his  ability  to  write  and  was  unable 
to  comb  his  hair. 

Tensilon  studies  in  the  above  cases  were  negative  and  therapeutic  trials  with 
j     drugs  used  beneficially  in  myasthenia  were  without  effect. 

j        Sexsorv  Impairment.  The  clinical  picture  in  this  grouji  was  highlighted  by 
the  occurrence  of  deep,  painless  burns  or  other  jKiitdess  tratuna.  The  simi- 
larity to  tabetic  syphilis  in  these  cases  is  apparent  and  again  ])oints  up  the 
fact  that  these  two  conditions  may  simulate  one  another;  this  is  clearly  implied 
i.     in  the  descriptive  title  "pseudo-tabes  diabetica."  (A)nse(|uently,  special  care 
II     has  been  exercised  to  eliminate  a  possible  luetic  background  as  determined  by 
II,     history,  blood  serology,  and  spinal  fluid  serology.  Such  differential  hidices 
were  uniformly  established.  There  were  five  such  patients  in  our  series. 
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Fii;,  5.  Uraliiiii  third  degree  painless  burn. 


Case  I.  A  65  year  old  male  butcher  had  had  known  diabetes  for  thirty 
years,  controlled  by  diet.  During  the  course  of  his  work  he  would  on  frequent 
occasions  sustain  cuts  on  his  hands  which  were  unaccompanied  by  pain.  Foot 
baths  were  ])rescril)e(l  for  the  treatment  of  a  toe  infection;  hot  water  was  used 
and  a  painless,  third  degree  burn  of  the  foot  ensued  for  which  he  required 
hospitalization.  During  the  hos])italization,  his  hand  shpped  through  the  side- 
rails  while  he  was  asleeji  and  came  to  rest  on  a  radiator  where  it  remained 
all  night.  The  next  morning  there  was  a  painless,  severe  third  degree  burn  of 
the  entire  dorsum  of  the  hand  (Fig  5).  This  man  had  severe  sensory  loss  in- 
volving the  hands  as  well  as  the  lower  extremities.  All  deep  reflexes  were  ab- 
sent. He  also  had  pupillary  changes,  impotence,  and  atrophy  of  the  shoulder 
girdle,  arms,  thighs,  and  calves.  ^Myelogram  was  normal.  Blood  serology  and 
spinal  fluid  Wassermanns  were  negative.  Spinal  fluid  protein  was  126  mg/100 
cc. 

Case  II.  This  24  year  old  man  developed  diabetes  seven  years  before.  He 
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was  receiving  72  units  of  NPH  insulin  daily  with  only  fair  control  of  his 
diabetes.  He  was  admitted  primarily  for  investigation  of  a  one-year  history 
of  diarrhea  associated  with  nocturnal  fecal  incontinence.  Further  history  re- 
vealed that  he  had  sustained  frequent  painless  trauma  to  the  skin  of  his  lower 
extremities  in  the  course  of  his  work,  which  frequently  included  climbing  lad- 
ders. He  stated  that  there  was  numbness  in  both  hands  and  feet  and  that 
several  times  he  had  fallen  asleep  with  a  cigarette  in  his  hands  and  badly 
burned  his  fingers;  these  burns  were  entirely  painless.  He  further  stated  that  he 
had  bruised  his  shins  to  the  point  of  bleeding  with  almost  no  sensation.  In 
addition,  he  complained  of  impotence,  poor  ejaculatory  power  and  a  definite 
diminution  in  frequency  of  voiding. 

On  examination  he  had  moderately  advanced  bilateral  diabetic  retinopathy; 
blood  pressure  125/90  mm  Hg.  There  was  a  full  thickness  skin  burn  measuring 
one  centimeter  in  diameter  over  the  left  index  finger  and  a  similar  full  thick- 
ness burn  on  the  left  middle  finger;  both  of  these  had  been  painless  and  were 
due  to  cigarettes.  The  pupils  were  small  and  irregular.  There  were  multiple 
bruises  and  scars  on  the  lower  extremities. 

The  skin  over  the  lower  extremities  was  dry  and  there  was  diminution  of 
hair  over  the  legs.  Investigation  revealed  marked  decrease  of  pain,  pin-prick, 
vibratory  and  temperature  sensation  in  a  glove-and-stocking  flistribution ; 
touch  was  blunted  below  the  elbows  and  below  the  knees.  The  knee  jerk  and 
ankle  jerk  were  absent.  Laboratory  serology  of  the  blood  and  of  the  spinal 
fluid  was  negative.  Lumbar  puncture  was  entirely  normal  including  mano- 
metries, cell  count,  and  a  spinal  fluid  total  protein  of  26  mg/100  cc.  A  gastro- 
intestinal x-ray  series  including  small  bowel,  small  bowel  biopsy  and  malab- 
sorption studies  revealed  findings  consistent  with  and  characteristic  of  diabetic 
enteropathy.  Bladder  investigation  revealed  the  characteristic  findings  of  a 
neurogenic  vesical  dysfunction. 

This  case  is  of  special  interest  because  of  the  presence  of  severe  pseudo- 
tabes diabetica  in  a  juvenile  diabetic. 

Case  III.  "Case  II,"  detailed  under  the  heading  "Asthenia,"  represents  dec]), 
painless  burns  in  association  with  advanced  muscle  weakness,  both  symptoms 
resulting  from  diabetic  neuropathy. 

There  were  two  other  patients  with  clear  evidence  of  diabetic  neuropathy 
and  marked  sensory  impairment  in  the  hands.  In  brief,  one  was  a  60  year  old 
man  with  diabetes  of  10  years'  duration.  While  adjusting  the  pilot  light  of  his 
oven,  he  sustained  a  third  degree,  painless  burn  of  the  dorsum  of  the  right  fifth 
finger,  proximal  phalanx.  In  addition  to  absence  of  all  deep  reflexes,  he  had 
glove-and-stocking  anesthesia. 

The  other  patient  was  a  57  year  old  physician  with  diabetes  of  15  years 
duration.  In  addition  to  other  evidences  of  diabetic  neuropathy  (including 
peripheral  neuropathy,  diabetic  enteropathy,  neurogenic  vesical  dysfunction 
and  impotence)  he  stated  that  when  he  sustained  a  cut  of  his  hand  or  fingers, 
the  only  indication  he  had  was  the  presence  of  blood — there  was  no  associ- 
ated pain. 
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Bniillc.  Since  blindness  in  the  diabetic  l)y  virtue  of  cataracts,  glaucoma,  or 
retinoj)athy  is  so  common,  a  signifieant  numlier  are  eventually  required  to 
learn  braille.  It  is  an  accepted  experience  by  those  who  teach  braille  to  the 
blind  that  the  diabetic  usually  encounters  more  diflficulty  in  mastering  this  skill 
than  the  non-diabetic  The  diftercnce  is  entirely  independent  of  social,  intellec- 
tual, cultural  or  educational  background  oi-  motivation.  In  the  light  of  our 
present  findings,  this  may  be  traceable  to  the  sensory  impairment  associated 
with  diabetic  neuiopathy  of  the  u])per  extremities,  with  impairment  of  the 
finer  tactile  sensations  of  the  fingers. 

Radiculitis.  We  have  observed  three  cases  of  cervical  neuritis,  two  of  which 
were  tmilateral  and  one  bilateral  in  distribution.  Alono-neiu'itis,  or  monoradic- 
idoneuritis,  has  been  described  in  the  lower  extremity.  It  is  of  interest  to  note 
that  tins  can  and  does  occur  in  the  nppov  extremity.  The  following  two  cases 
represent  instances  of  unilateral  cervical  neuritis  in  diabetics: 

Case  I.  A  47  year  old  juanist  with  the  chief  com})laint  of  weakness  of  the 
fingers  of  the  left  hand  was  a  known  diabetic  of  13  years  duration  and  had  been 
taking  50  imits  of  Protamine  zinc  in.-ulin  daily  for  the  i)re\-iotis  seven  years 
with  good  coiiiidl  (ii  the  diabetes.  Four  months  prior  to  admission  he  experi- 
enced modeiaicly  .-exci-c  pain  in  the  left  scapidar  region  which  persisted  for 
two  weeks  and  then  disappeare(|  spontaneously.  Following  remission  of  the 
pain,  the  patient  noted  ditliculty  in  tising  the  fourth  and  fifth  fingers  of  the 
left  hand  wliile  playing  the  piano.  'NA'eakness  rapidly  progressed  to  involve  all 
fiiigei  -  (if  the  left  hand  and  was  followed  by  wasting  of  the  hand  muscles. 

( )n  exanmiation  he  was  a  well-nourished  male  in  no  acute  distress.  Blood 
pres.'-ure  was  ITO  IOO  nnn  Ilg.  The  general  physical  examination  was  within 
normal  linnts.  The  neiu'ological  t'xamination  disclosed  normal  mental  status 
and  no  cranial  ner\-e  abnormalities.  There  was  left  wrist  drop  with  marked 
weakness  of  all  fingia-s  of  the  left  hand,  most  evident  in  extensoi'  movements 
and  in\-oh-ing  the  fifth  linger  to  a  greater  degree.  Theii'  was  moilerate  wt-ak- 
ness  of  the  left  triceps.  The  intei'ossei  and  hypothenar  nuiscles  of  the  left  hand 
were  atrophied.  No  fasciculations  were  observed  at  any  time.  The  left  triceps 
reflex  was  depressed  and  theic  were  no  pathological  reflexes.  Sensory  examina- 
tion for  all  modalities  was  normal. 

Laboratoiy  examination  revealed  a  normal  blood  count,  sedimentation  rate, 
blood  urea  nitrogen,  total  protein,  albumin,  globulin,  cholesterol  and  radio- 
actixe  iodine  uptake.  Urine  contained  a  trace  of  albumin,  traces  of  reducing 
substance  and  no  foi'ined  (>lements.  The  fasting  blood  sugar  was  158  mg/100  cc. 
Twenty-foiu'  hour  tuine  coiuained  123  mg  of  creatine  and  1417  mg  of  creat- 
inine. Lumbar  i)uncture  sliowetl  normal  manometric  readings;  the  fluid  was 
clear,  colorless  and  contained  no  cells;  the  serology  was  negative  and  the 
total  sjiinal  fluid  protein  was  141  mg/lOO  cc.  The  blood  Wassermann  test 
was  negati\e.  The  electrocai'diogram  revealed  no  abnormalities.  X-ray  films 
of  the  chest  and  skidl  were  normal.  X-ray  film  of  the  cervical  spine  showed 
moderate  hyiiertrophic  changes  without  narrowing  of  the  interspaces;  lumbo- 
sacral spine  showed  motlerate  narrowing  of  the  lumbosacral  and  fourth  inter- 
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space.  Myelogram  revealed  no  significant  abnormality  in  the  entire  cervical- 
thoi'acic-luiiihar  region. 

I'lic  iKiniial  myelography  eliminated  neoplasm;  the  normal  urinary  creatine- 
cicatiniuc  >tudies  and  normal  thyroid  studies  eliminated  a  primary  myopa- 
thy. It  was  therefore  felt  that  this,  in  all  probability,  represented  a  cervical 
I  adiculopathy  secondary  to  diabetes  mellitus. 

Case  II.  A  61  year  old  woman  with  diabetes  of  15  years  duration  com- 
plained of  severe  pain  beginning  at  the  level  of  the  left  scapular  spine  and 
radiating  to  the  left  ai'm,  with  accompanying  "pins  and  needles"  sensation  in 
the  fingers.  Because  of  the  location  of  the  pain,  the  possibility  of  an  impending 
cdionary  thrombosis  was  considered  and  the  patient  was  hospitalized  for 
(•\aluation  and  observation.  All  tests  of  cardiac  function  (electrocardiogram, 
enzyme  studies,  etc.)  were  normal.  Further  observations  including  neurologi- 
cal examination  indicated  this  to  be  a  radiculitis  associated  with  other  manifes- 
tations of  diabetic  neuropathy.  X-ray  films  of  the  cervical  spine  and  serology 
w  ere  normal.  Lumber  puncture  showed  normal  pressure  readings  and  a  nega- 
tive Wassermann;  total  spinal  fluid  protein  was  58  mg/100  cc.  It  is  of  intcix'st 
that  the  patient  later  developed  classical,  external  ocular  muscle  palsy  of  the 
left  sixth  nerve  which  underwent  spontaneous  resolution  in  six  weeks,  as  is 
characteristic  of  such  diabetic  neuropathic  manifestations. 

Case  II.  A  52  year  old  man  had  had  diabetes  for  six  years  which  was  well- 
controlled  with  diet  alone.  He  complained  of  pain  in  both  upper  extremities, 
the  left  greater  than  right,  radiating  from  the  cervical  spine  region.  Examina- 
tion revealed  moderate  atrophy  of  the  muscles  of  the  arm  and  forearm,  absent 
reflexes  of  the  upper  extremities,  and  hyperesthesia  of  the  hands,  most  marked 
in  the  left  first  and  second  fingers.  There  was  absence  of  ankle  jerk.  There  was 
no  cervical  spine  tenderness.  Lumbar  puncture  was  entirely  normal  except  for 
an  elevation  in  the  spinal  fluid  protein  to  76  mg/100  cc.  Wassermann  test  of 
tlic  blood  and  spinal  fluid  was  negative.  Myelogram  was  normal.  The  pain 
was  considerably  worse  at  night  but  over  the  period  of  the  next  four  months  it 
cleared  spontaneously.  Of  interest  is  the  fact  that  shortly  thereafter  he  de- 
\  ('loped  impotence  and  a  neurogenic  bladder.  Following  surgery  for  the  neu- 
ingenic  bladder,  he  developed  intense  i)aresthesias  of  both  feet  which  even- 
tually cleared. 

CLINICAL  FEATURES 

Age  and  Duration.  ]\Iales  predominated  in  a  2  to  1  ratio,  there  being  23 
males  and  12  females.  The  age  distribution  was  overwhelmingly  in  the  older 
group,  26  being  over  60  years  of  age,  although  one  of  our  patients  was  in  the 
third  decade  of  life;  the  oldest  was  an  83  year  old  man.  Known  duration  of 
diabetes  was  a  variable  factor.  For  example,  although  3  had  had  diabetes 
over  30  years  and  6  for  more  than  20  years,  17  of  our  patients  had  had  dia- 
betes for  10  to  20  years  and  9  had  had  it  less  than  10  years.  Five  patients 
were  found  to  have  the  characteristic  well-advanced  wasting  of  the  muscles 
of  the  hands  at  the  initial  diagnosis  of  their  disease. 
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Lumbar  'puncture.  This  was  performed  in  eighteen  of  these  patients.  In  15 
of  the  18  there  was  moderate  elevation  of  the  spinal  fluid  protein. 

Control.  Ten  of  the  patients  in  our  series  were  controlled  with  diet  alone 
Three  of  our  patients  were  controlled  with  oral  agents  and  the  others  required 
insulin.  The  insulin  requirement  ranged  from  10  units  to  100  units  a  day;  ten 
of  the  insulin  users  required  40  units  or  less,  whereas  six  required  more  than 
40  units,  two  of  these  requiring  100  units  a  day.  As  to  degree  of  control,  this 
was  roughly  assessed  as  good-11,  fair-6,  poor-4,  and  in  the  remaining  five 
the  diagnosis  initially  was  made  because  of  the  characteristic  atrophy  of  the 
hand  muscles  in  conjunction  with  relatively  inconspicuous  carbohydrate  meta 
bolic  disturbance. 

Associated  Neuropathic  Manifestations.  It  must  be  emphasized  that  diabetic 
neuropathy  of  the  upper  extremities  is  only  part  of  a  more  widespread  in 
volvement  which  almost  invariably  includes  the  lower  extremities.  The  pres 
ence  of  severe  atro])hy  of  the  interosseous  muscles  and  other  evidences  of 
advanced  peripheial  neuropathy  of  the  upper  extremities  were  readily  cor- 
related with  severe,  advanced  diabetic  neuropathy  as  well  as  the  syndrome  of 
pscudo-tahcs.  Of  our  patients  with  well-marked  evidence  of  diabetic  neurop 
athy  of  the  upper  extremities,  three  had  Charcot  neurotrophic  arthropathy 
eight  had  severe  atrophy  of  muscles  in  other  parts  of  the  body,  eight  were  im 
potent,  five  had  neurotrophic  ulcers  of  the  feet,  six  had  diabetic  entropathy 
three  had  irregular  pupils,  four  had  gastric  atony,  three  had  orthostatic  hypo 
tension  and  seven  had  hypertension,  eighteen  had  albuminuria  and  twenty 
had  iiHHlciatc  to  severe  retinopathy.  Several  had  severe  peripheral  vascular 
disease  ami  three  had  gangrene  sufficiently  advanced  to  require  local  amputa 
tion. 

Diagnosis.  Diagnostic  features  are  predominantly  confined  to  the  detection 
of  the  atrophy  which  may  lie  a  clue  to  the  presence  of  diabetes,  as  describe 
above,  and  sensory  disturbances.  Reflex  abnormalities,  specifically  absent  re 
flexes,  do  not  necessai'ily  \\nxr  the  same  significance  as  in  the  lower  extrem 
ity,  although  they  are  a  \'ahial)le  guide.  Actually,  this  poses  one  of  the  diffi 
culties  in  establishing  the  diagnosis  of  diabetic  neuropathy  in  the  upper 
extremities.  The  deep  reflexes  in  the  upper  limbs,  including  the  radial,  ulnar,  bi 
ceps  and  triceps,  are  at  times  difficult  to  elicit  even  in  normal  subjects.  Fur 
thermore,  there  is  no  method  of  reinforcing  these  reflexes.  Thus,  the  inability 
to  elicit  refiexes  bilaterally  need  not  necessarily  have  diagnostic  import  if 
no  other  pathological  signs  are  |)i'esent.  Hence,  the  diagnosis  in  these  cases 
must  be  suspected  primarily  fiom  other  evidence  such  as  muscle  wasting,  loss 
of  power,  and  impain-d  sensory  lesponses,  corroborated  by  abnormal  eleva 
tion  of  spinal  fluid  jn-oteiii,  and  confirmed  by  abnormal  electromyographic 
studies.  Electromyographic  studies  in  our  patients  were  uniformly  abnor 
mal,  documenting  the  presence  of  an  underlying  neuropathy.  X-ray  examina 
tion  of  the  spine  is  mandatory  and  myelographic  study  is  almost  always  in 
dicated.  The  association  with  other  manifestations  of  diabetes  and  diabetic 
neuropathy  including  visceral  manifestations  is  most  helpful.  As  previously 


DIABETIC  NEUROPATHY  OF  THE  UPPER  EXTREMITIES 


147 


indicated,  other  neurological  entities  must  be  carefully  ruled  out  (13).  These 
include  lues,  progressive  muscular  atrophy,  syringomyelia,  lesions  of  the  in- 
ferioi'  roots  of  the  brachial  j^lexus,  and  lesions  of  the  ulnar  nerve  (14).  Two 
conditions  require  special  mention  since  each  is  a  "non-neurological"  disease 
but  may  have  interosseous  atrophy  of  the  hands  as  a  conspicuous  finding.  Hy- 
poglycemic neuropathy  as  occurring  in  pancreatic  islet-cell  adenoma  fre- 
([uently  is  evidenced  by  severe  interosseous  muscle  atrophy  of  the  hands  (15) 
closely  resembling  that  of  our  cases;  the  differential  diagnosis  on  the  basis  of 
the  differing  carbohydrate  metabolic  abnormality  is  obvious.  Recently,  a  case 
report  of  amyloidosis  with  protein  abnormalities  also  exhibited  this  type  and 
degice  of  atrophy  ( 16) . 

Incidence.  A  routine  survey  was  made  of  200  unselected  ambulatory  office 
patients  with  diabetes  to  determine  the  incidence  of  neuropathy  in  the  upper 
extremities  and  its  frecjuency  in  relation  to  involvement  of  the  lower  ex- 
tremity. Neuropathy  was  considered  i)resent  if  any  motor  or  sensory  impair- 
ment was  elicited.  Fifty-four  of  these  iiatients  had  some  neuropathic  abnor- 
mality of  the  upjier  extremities,  as  compared  with  146  instances  of  impairment 
present  only  in  the  lower  extremities.  Of  the  54  with  upper  extiemity  involve- 
ment, 42  had  minimal  to  mild  involvement,  whereas  only  12  had  clearly  ad- 
vanced neuropathy.  Of  the  146  with  only  lower  extremity  involvement,  78  had 
more  advanced  neuropathic  involvement.  Thus,  although  neuropathic  involve- 
ment in  the  diabetic  is  more  conmion  and  more  se\'ere  in  the  lower  extremity, 
the  important  point  is  that  there  is  a  significant  and  important  num- 
ber who  do  have  involvement  of  the  ujjper  extremity.  These  figures  ob- 
viously do  not  reflect  the  incidence  of  the  severe,  advanced  aljnormalities  of 
the  ])atients  that  form  the  basis  for  this  paper. 

COXCLU.SION 

It  is  evident  from  an  appraisal  of  the  ca.se  reports  that  diabetic  neurop- 
athy of  the  upper  extremities  has  all  the  attributes  and  characteristics  of 
diabetic  neuropathy  in  any  other  location.  Specifically,  it  can  be  the  initial 
clinical  presenting  manifestation  of  diabetes,  not  necessaiily  lelated  to  the 
presence  of  overt  hyperglycemia  and  glycosuria  (12) ;  it  is  not  necessarily 
dependent  upon  control  or  duration  of  the  diabetes  (17).  It  is  part  of  a  more 
generalized  neuropathic  involvement  in  the  diabetic  syndrome  and,  as  such, 
the  common  absence  of  the  ankle  jerk  and  its  diagnostic  significance  should 
again  be  noted  (18);  finally,  like  absent  ankle  jerks,  diabetic  neuropathy  of 
the  upper  extremities,  especially  the  amyotrophic  category,  may  be  a  clue  in 
the  diagnosis  of  hitherto  unsuspected  and  undetected  diabetes  (19). 

SUMMARY 

This  report  documents  the  jiresence  of  diabetic  neuropathy  in  the  upper 
extremities,  indicating  its  clinical  significance  and  relative  frecjuency  of  oc- 
currence. 

Its  chief  manifestations  result  from  both  sensory  and  motor  neural  im- 
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pairment.  These  include  amyotrophy  of  the  small  muscles  of  the  hand,  most 
marked  in  the  first  interosseous  space;  asthenia;  sensory  loss;  and  radiculi- 
tis. It  predominates  in  males  and  in  the  older  diabetic  population. 

Diabetic  neuropathy  of  the  upper  extremities  is  not  necessarily  related  to 
control  or  duration  of  the  disease  and  is  usually  associated  with  other  mani- 
festations of  diabetic  neuropathy,  both  somatic  and  visceral.  It  may  be  the 
initial  clinical  presenting  manifestation  of  diabetes  in  the  absence  of  overt 
evidences  of  impaired  carbohydrate  metabolism;  as  such  it  is  a  clue  to  the 
diagnosis  of  diabetes. 
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Relationships  of  Recent  Coronary  Artery  Occlusion 
and  Acute  Myocardial  Infarction 

IRVING  CHAPMAN,  M.D. 

There  is  wide  disagreement  as  to  the  relationships  between  recent  coronary 
artery  occlusion  and  acute  myocardial  infarction.  The  association  of  the  two 
is  reported  as  low  (1)  as  7%  and  as  high  (2)  as  96%.  While  most  authors 
believe  that  the  majority  of  infarcts  are  caused  by  a  coronary  artery  occlusion, 
there  are  some  who  are  of  the  opinion  that  infarcts  frequently  occur  without  an 
arterial  occlusion  (3-5 1 ;  and  others  who  state  that  in  instances  of  association  of 
the  two,  the  infarct  may  jn-ccede  and  cause  the  thrombus  (6-10).  This  lack 
of  consensus  is  particularly  distressing  as  there  is  an  urgent  need  for  a  well 
documented,  definitivi'  (lescri])tion  of  the  relationship  between  recent  coronary 
artery  occlusion  and  acute  myocardial  infarction;  and  the  necessary  informa- 
tion could  be  gathered  at  autopsy  by  direct  observation.  Ina.-nmch  as  the  dif- 
fering studies  were  autliore(l  by  experienced  investigators,  it  was  assumed  that 
the  i)roblem  was  more  complex  than  was  apparent  on  casual  ins])ectioii ;  and 
to  develo]}  the  necessai'V  ex])ertise  which  woidd  peimit  knowledgeal)le  evalua- 
tion of  the  disparate  i-cpoi'ts,  it  was  decided  to  examine  pros])ectively  the 
hearts  from  a  large  autopsy  pojtuiation  and  to  leevaluate  the  conflicting 
claims. 

M.\TKRI.\L  .\ND  METHOD 

The  author  examined  the  hearts  in  a  fresh  state  from  2500  consecutive 
autopsies  in  adults.  The  exti-amural  branches  of  the  coronary  arteries  were 
incised  longitudinally  with  a  sliaip  ])ointe(l,  moderately  heavy  pair  of  scissors. 
The  incision  was  stopju'd  when  the  pi'oximal  ti])  of  a  thrombus  was  seen  and 
the  following  two  inches  of  unopened  artery  was  ix'moved  as  a  Idock.  If  the 
distal  incision  traversed  the  thrombus,  additional  two  inch  blocks  of  un- 
opened artery  were  removed  until  the  lumen  was  free.  All  segments  of  se- 
verely calcified  artery  were  also  I'cmoved  intact.  The  unopened  segments  of 
coronary  artery  (both  those  suspected  of  containing  a  thi'ombus  ;is  well  as 
severely  calcified  segments)  were  fixe(l  for  48  hours  in  4''c  formaldehyde,  de- 
calcified for  24  hours  in  Decal"  and  then  opened  by  a  longitudinal  incision 
along  the  midline  with  a  n(wv  suigical  blade.  This  effectively  showed  the 
topography  of  the  thrombus  and  icsulteil  in  its  division  into  two  blocks  which 
were  much  sim]dcr  to  I'xannne  Instologically  than  the  multiple  blocks  and 
slides  obtained  from  2  nun  spaced  ci-oss  sections.  The  chambers  of  the  heart 
were  then  oi^ened  in  standard  fashion,  and  the  partially  sej)arated  inter- 
ventricular sei)tum  and  left  ventricular  wall  were  inci-sed  from  apex  to  annulus 
in  a  plane  parallel  to  the  endo-  and  pericardium. 

From  the  Department  of  Pathology,  Mount  Sinai  Hospital  Services  at  City  Hospital 
Center,  Elmhurst,  Queens,  N.  Y. 

*  Omega  Chemical  Co.,  Garden  City,  N.  Y. 
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The  definition  of  acute  myocardial  infarction  was  limited  to  well-defined 
zones  of  necrosis  at  least  2.5  cm  in  greatest  dimension  and  estimated  to  have 
occurred  within  one  month  of  autopsy.  Almost  all  of  these  infarcts  were  uni- 
focal. This  definition  eliminated  from  consideration  small  zones  of  myocardial 
necrosis,  practically  always  multifocal  and  most  often  subendocardial  in  distri- 
bution. 

FINDINGS 

Two  thousand  five  hundred  hearts  were  examined.  Three  hundred  three 
acute  infarcts  were  found  in  292  hearts.  There  were  2  infarcts  in  each  of  9 
hearts  and  3  in  one  heart.  One  hundred  forty-nine  infarcts  were  anterior  or 
anterior  septal;  116  were  posterior;  30  were  lateral;  6  were  postero-lateral ; 
and  2  involvefl  the  posterior  portion  of  the  interventricular  septum  and  the 
contiguous  right  ventricle. 

A  recently  occluded  extramural  branch  of  a  coronary  artery  was  associated 
with  278  (91.4%)  of  the  303  infarcts.  The  distal  edge  of  the  occlusions  were 
always  separated  from  the  nearest  edge  of  the  infarct.  The  thrombi  associated 
with  anterior  and  anterior-septal  wall  infarctions  were  within  2  cm  of  the 
closest  edge  of  the  infarct  in  all  but  four  instances;  and  in  these  the  separa- 
tion was  2  to  4.5  cm.  In  every  instance  of  lateral  wall  infarct,  the  distal  edge 
of  the  thrombus  was  within  2  cm  of  the  nearest  margin  of  the  infarct.  One 
hundred  ten  of  arterial  occlusions  associated  with  posterior  wall  infarcts  were 
in  the  right  coronary  artery  and  two  were  in  the  circumflex  branch  of  the  left. 
The  distal  edge  of  the  thrombi  was  2  to  6  cm  distant  from  the  nearest  margin 
of  the  infarct  in  all  but  three  instances  of  posterior  wall  infarct;  and  in  these 
the  thrombus  was  within  1.5  cm  from  the  proximal  edge  of  the  infarct. 

Two  hundred  fifty-five  occlusions  were  seen  upon  gross  examination,  while 
23  were  recognized  only  after  decalcification  and  longitudinal  incision  of  a 
severely  calcified  segment  of  coronary  artery.  In  seven  instances,  the  lumen 
was  occluded  by  a  tan  pink,  gelatinoid  thrombus.  These  were  appreciated  on 
gross  examination  after  the  author  had  been  alerted  to  this  possibility  by 
examining  a  chance  microscopic  section  through  one.  These  thrombi  were 
composed  almost  entirely  of  fibrin  and  were  attached  to  an  ulcerated  focus 
of  arteriosclerosis  or  were  layered  on  an  organizing  but  not  occluding  throm- 
bus. They  were  all  found  in  the  narrowed  lumina  of  severely  calcified  arterial 
segments. 

Thirty-eight  of  the  occluding  thrombi  were  3  mm  or  less  in  length.  In  two 
instances  the  occluding  mass  was  a  bolus  of  atheromatous  debris  extruded 
from  an  ulcerated  arteriosclerotic  placiue. 

COMMENT 

After  comiileting  the  study  of  2500  hearts,  the  differing  reports  were  read 
once  again ;  and  it  became  apparent  that  all  possible  reasons  for  the  differences 
in  opinion  as  to  the  relationship  between  a  recent  coronary  artery  occlusion 
and  an  acute  myocardial  infarction  could  be  considered  in  four  general 
categories. 
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1.  Differences  deriving  from  geographic  variables,  this  would  include 
all  environmental  and  genetic  factors. 

2.  Differences  deriving  from  temporal  variables,  the  studies  having 
been  performed  in  different  decades  with  the  possibility  that  a  change 
had  occurred  in  the  disease  during  the  interim. 

3.  Differences  deriving  from  variations  in  definition  of  recent  occlu- 
sion and  acute  myocardial  infarction. 

4.  Differences  in  material  and  method  of  examination. 

Each  category  was  considered  successively.  To  minimize  differences  which 
might  result  from  geographic  variables,  only  studies  which  originated  from 
the  United  States  of  America,  Great  Britain  and  Germany  were  evaluated.  It 
was  assumed  that  the  populations  of  these  countries  showed  sufficient  sim- 
ilarity in  their  social,  environmental  and  genetic  backgrounds  to  cancel  the 
ixjtential  variables  from  these  sources.  This  restriction  was  not  statistically 
>iji;nificant  as  the  overwhelming  majority  of  the  pertinent  reports  came  from 
these  three  countries. 

There  was  no  evidence  to  support  the  possibility  that  differences  in  results 
could  be  due  to  a  change  in  the  morphogenesis  of  myocardial  infarction  over 
the  years.  The  anatomic  descriptions  of  40  years  ago  (11)  are  the  same  as 
tdilay.  It  may  be,  however,  that  a  new  or  previously  unappreciated  mccha- 
iii-in  is  opci ■ati\('  in  the  development  of  myocardial  infarctions.  If  this  were  to 
ohtam,  then  the  differences  in  observed  relationships  should  be  clustered  in 
(lift'erent  decades  with  a  meaningful  similarity  in  findings  during  the  same 
decade.  This  is  not  so.  Similarities  and  differences  are  well  distrilnited  in  the 
reports  over  the  past  40  years  (1,3,6,  11,  17,  18,  19). 

The  definition  of  myocardial  infarction  as  used  in  this  study  is  admittedly 
arbitrary  but  approximates  the  concept  of  most  pathologists,  and  describes 
the  anatomic  substrate  almost  always  found  associated  with  the  clinical 
l)icture  of  myocardial  infarction. 

Inasmuch  as  the  heart  examined  at  autopsy  was  the  material  utilized  by  all 
authors  and  as  all  other  possil)le  reasons  were  efiminated,  the  only  remaining 
source  for  the  variations  in  results  could  be  the  differences  which  might  result 
from  the  method  of  examination. 

The  methods  of  examining  the  coronary  arteries  consist  essentially  of  an  in- 
cision in  the  wall  and  inspection  of  the  lumen;  while  the  more  sophisticated 
may  employ  an  injection  mass  to  visualize  the  arterial  lumen.  Most  authors 
have  developed  an  individual  method  using  some  combination  of  these  ap- 
pioaches. 

The  use  of  an  injection  mass  to  visualize  the  coronary  lumen  does  not  offer 
any  advantage.  Although  it  is  an  excellent  means  of  indicating  sites  of  nar- 
rowing, the  nature  of  the  narrowing  can  only  be  determined  by  direct  in- 
s|)ection;  hence,  incision  of  the  wall  with  careful,  direct  examination  of  the 
lumen  is  sufficient  and  all  other  procedures  are  superfluous  and  may  con- 
ti  ibute  to  tissue  distortion. 

The  longitudinal  incision  of  a  coronary  artery  is  a  simple,  rapid  and  ex- 
'■(•llent  method  to  examine  a  large  number  of  coronary  arteries  routinely.  It  is 
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not  used  because  of  a  widespread,  hut  totally  undocumented,  opinion  that  the 
advancing  tip  of  the  incising  scissors  may  dislodge  a  thrombus.  This  belief  is 
in  part  based  on  the  misconception  that  arterial  and  venous  throm])i  are 
identical  and  that  arterial  throinlu  can  be  dislodged  as  easily  as  those  within 
veins.  There  are,  however,  fundamental  differences  between  the  two.  While  a 
thrombus  may  form  on  an  anatomically  unblemished  venous  intima,  and  may 
be  easily  dislodged  without  leaving  an  obvious  remnant;  arterial  thrombi 
form  on,  and  are  adherent  to,  an  eroded  arteriosclerotic  plaque;  and  are  not 
torn  free  by  careful  longitudinal  incision  of  the  arterial  wall.  If  the  artery  is 
opened  in  an  unnecessarily  vigorous  fashion,  superficial  fragments  of  the 
thrombus  may  crumble  off;  but  an  identifiable  portion  of  the  thrombus  will 
remain  attached  to  the  ulcerated  plaque.  This  is  well  illustrated  by  the  many 
thrombi  in  the  aorta;  for  despite  the  force  of  the  arterial  stream  and  the 
wide,  pulsatile  excursion  of  the  aortic  w'all,  these  thrombi  are  infrequently 
dislodged  en  masse  although  siqierficial  minute  fragments  may  be  swept  into 
distal  arterioles. 

No  matter  which  method  of  examining  the  coronary  arteries  is  used,  how- 
ever, it  must  satisfy  certain  conditions.  Calcified  portions  of  the  artery  must 
be  decalcified  before  incision  of  the  tissu(>  may  be  disiiipted  and  the  micro- 
scopic findiiit^s  obscured;  and  the  study  of  the  heaHs  should  be  prospectively 
performed  by  an  e.\perienc(>(l  exannner  who  is  aware  of  the  details  of  the 
problem.  Reports  based  on  retrospective  studies  of  autopsy  protocols  are 
seriously  flawed  as  these  are  writt(>n  over  many  years  by  prosectors  with  dif- 
ferent levels  of  experience,  intei  est  and  ability. 

The  disparate  reports  under  evaluation  here  were  classified  according  to 
their  definition  of  myocardial  infarction  and  the  adequacy  of  their  method 
of  exanunation.  Those  reports  which  did  not  contain  sufficient  data  to  permit 
a  reasonal)le  evaluation  were  not  considered  and  the  others  were  classified  as 
Acceptable  (2,  12,  13,  14,  16,  17,  22)  or  Unacceptable  (1,  3,  4,  5,  9,  10). 

The  association  of  recent  coronary  artery  occlusion  and  acute  myocardial 
infarction  ranged  from  80^;  (ll  to  96%  (2)  in  the  studies  classified  as 
Acceptable  and  fiom  1'  ',  (1)  to  66%  (5)  in  those  called  Unacceptable.  There 
was  no  o\-erlap  between  the  groups.  It  would  be  most  unlikely  for  this  total 
correlation  to  be  fortuitous;  and  it  is  reasonable  to  assume  that  it  indicates  a 
relationshi])  betw(-en  the  definitions  and  methods  of  examination  employed  in 
the  various  studies  and  the  results. 

Ehi'licli  and  Shinoliara's  jiaper  (21)  is  a  partial  confirmation  of  the  validity 
of  this  conclusion.  They  used  two  difi'erent  definitions  of  myocardial  infarction 
in  a  meticulously  performed  study.  The  myocardial  lesion  they  called  "uni- 
centric"  approximated  the  definition  of  myocardial  infarction  used  in  the 
present  study;  while  the  lesion  they  called  "multicentric"  did  not.  A  coronary 
arteiy  tluombus  was  associated  with  17  of  their  18  cases  of  "unicentric" 
myocardial  infarction;  while  in  20  instances  of  "multicentric"  infarction  there 
were  oiil\-  two  with  an  associated  coronary  artery  thrombosis. 

Further — the  anatomic  findings  in  the  i)resent  study  contradict  the  cur- 
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I ciitly  popular  hypothesis  that  an  acute  myocardial  infarct  precedes  and  sub- 
-(■(lucntly  causes  the  formation  of  an  associated  coronary  artery  thrombus. 
\vdvh  of  the  thronil)i  in  the  incseiit  series  were  separated  1  to  6  cm  from  the 
closest  marjiin  of  the  associatcii  infarct.  If  the  infarct  preceded  and  caused 
the  thionihus,  it  would  he  leasonahle  to  expect  some  of  the  thrombi  to  be 
ilii'ectly  (•ontiii;uous  to  oi-  e^•(■ll  within  the  area  of  infarct.  This  was  never  seen. 
Furthermore,  the  topographic  relationship  of  thrombus  to  infarct  was  so 
constant  in  instances  of  anterior  and  lateral  wall  infarct  that  this  relation- 
ship was  occasionally  used  to  locate  a  thrombus.  By  an  incision  through  the 
myocardium  from  ii]wx  to  annulus  and  parallel  to  the  endo-  and  peri- 
cardium, the  most  basilar  border  of  the  infarct  could  be  easily  located.  The 
associated  thrombus  would  then  be  found  in  the  proximal  2  cm  of  the  vessel 
Mihtencling  this  area  of  infarction.  This  rigid  topographic  relationship  between 
I  lii  onilnis  and  iiifaict  must  indicate  a  causal  event  sequence;  for  if  the 
iliionibus  had  fornie(l  subsequent  to  the  infarct,  its  location  would  be  much 
more  haphazard  and  would  occasionally  be  found  in  one  of  the  many  other 
arteries  circumscribing  or  within  the  infarction. 

CONCLUSION 

To  determine  the  reasons  for  the  lack  of  agreement  in  the  many  studies  on 
the  relationship  of  recent  coronary  artery  occlusion  and  acute  myocardial  in- 
farction, it  was  decided  to  examine  a  statistically  significant  autopsy  popula- 
tion and  with  tlic  completed  expci'ience  as  a  background,  to  I'eview  tlie  dis- 
parate reports. 

It  was  concluded  that  the  disagreements  in  these  previous  studies  stemmed 
directly  from  the  difl'eicnces  in  definitions  and  methods  of  examination.  Those 
studies  wliich  used  acceptable  definitions  and  methods  reported  an  association 
of  recent  coronary  aiteiy  occlusion  and  acute  myocardial  infarction  in  80  to 
96%  of  their  cases. 

The  findings  in  the  present  study  refute  the  assertions  that  an  infarct 
precedes  and  subseciuently  causes  the  thrombus  when  the  two  are  associated. 

Fibrin  thrombi  as  an  occasional  occluding  mechanism  in  a  narrowed  and 
calcified  coronary  artery  has  not  been  previously  described  and  merits  a  de- 
tailed study  and  report. 
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I  am  most  grateful  for  having  been  selected  to  give  a  lecture  to  honor  Bela 
Schick.  Any  scientist  would  he  proud  to  pay  tribute  to  a  man  of  Dr.  Schick's 
achievements,  particularly  a  ineniber  of  the  staff  of  Mount  Sinai  who  can  i)ay 
this  to  one  of  the  <i:rcat  men  who  molded  the  hei'itaij;e  of  this  institution,  the 
single  strongest  basis  of  the  developing  Mount  Sinai  School  of  [Medicine.  I 
am  particularly  elated  to  do  so  to  a  native  of  my  birthplace,  Vienna,  where  he 
was  already  one  of  the  scientific  leadei's.  In  addition,  there  is  a  ])ersonal 
satisfaction  in  this  op])ortunity  for  which  I  am  grateful  to  my  friend  Horace 
Hocles  because,  as  Dv.  Schick  has  ])rot)al)ly  long  forgotten,  he  was  the  first  who 
introduced  me,  a  refugee  from  Menna,  to  The  [Mount  Sinai  Ho.-i)itaI  in  1939. 
At  that  time,  I  told  Paul  Klemperer  of  the  fluorescent  microscoiiic  demon- 
stration of  Vitamin  A  in  tissues  and  Dr.  Schick  invited  me  to  present  this  at 
the  staff  conference  of  the  Department  of  Pediatrics.  Months  later,  on  his 
recommendation,  I  gave  my  first  foimal  lecture  in  this  country  in  the  Blu- 
menthal  Auditorium  (1).  Little  did  I  know  when  I  traveled  here  from  Chicago 
that  almost  20  years  later  [Mount  Sinai  would  become  my  home.  This  tribute 
to  Dr.  Schick  is,  thus,  an  expression  of  my  personal  gratitude  for  contributing 
to  the  initiation  of  my  own  scientific  career  in  the  I'nited  States. 

In  this  review  of  organelle  pathology  of  the  liver,  I  am  siu'veying  the  work 
of  my  co-workers  at  this  institution  and  I  cherish,  therefore,  also  this  op- 
portunity to  express  to  these  men  my  gratitude  for  their  loyal  cooperation  in 
these  last  ten  years.  Their  ideas  and  their  work  is  what  I  am  presenting. 

To  bring  the  keynote  of  this  woi'k  in  the  Department  of  Pathology  at  The 
IMount  Sinai  Hospital  into  focus,  it  i>  worth  remembering  that,  the  pathology 
of  whole  organs  has  been  initiated  by  Hii)iiocratcs  and  Galen,  the  fathers  of 
AVestern  medicine.  After  Bicliat  and  Benivieni  localized  disease  into  individual 
tissues,  Giovanni  Morgagni  in  his  "De  sedibus  et  causes  morborum  per 
anatomen  indagatis"  which  appeared  in  1761,  crowned  this  effort  so  well  il- 
lustrated in  the  new  edition  annotated  by  Paul  Klemperer  (2).  This  emphasis 
shifted  in  the  middle  of  the  19th  century  to  cellular  pathology  under  the  leader- 
ship of  Rudolph  Virchow.  Much  of  the  great  progress  of  the  last  century  in  the 
biologic  aspects  of  medicine  resulted  from  this  emphasis.  As  elaborate  func- 
tional and  structural  technicjues  in  recent  years  were  applied  to  biologic 
processes,  particularly  to  simple  models  exemplified  by  bacteria  and  viruses, 
molecular  biology  became  the  exciting  frontier.  Linus  Pauling  introduced  the 
concept  of  molecular  pathology  when  he  demonstrated  a  variation  in  the 
amino  acid  sequence  of  hemoglobin  as  the  basis  of  sickle  cell  disease.  Mo- 

*  Bela  Schick  Lecture  given  on  May  4,  1967  in  the  Blumcnthal  Auditorium.  The  original 
research  work  presented  wa.s  supported  by  Pubhc  Health  Service  Grant  AM-03846  from 
the  National  In.stitute  of  Artliritis  and  Metabolic  Diseases  and  by  U.  S.  Army  Medical 
Research  and  Development  Command  under  Contract  No.  DA-49-193-MD-2822. 
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Icrular  ]):itlioloji;y  conciTiis  alteration  of  ])i-()ccsscs  on  ulti'aniicroscopic  inter- 
pluiM's  wlu're  structural  and  functional  altci'ations  ni('r<i;e  into  one.  Electron 
niicroseoi)y,  at  the  hiu;hest  resolution,  is  one  of  the  effective  tools.  Between 
cellular  pathology  and  molecular  pathology,  is  a  gap,  not  only  on  the  level  of 
magnification,  which  serves  as  the  parameter  of  research,  but  probably  more 
important  on  the  level  of  connnunication  between  the  biochemist  and  bio- 
physicist  (■(tncentrating  on  moU'cular  and  atomic  processes  and  the  classical 
patholoLii-t  concci lied  with  dysfunction  of  organs  and  cells.  In  this  gap  mal- 
function of  distinct  cellular  comi)onents,  the  organelles,  is  found.  These  are 
specialized  units,  endowed  with  defined  f\uictions.  The  organelles  are  self- 
lierpetuating  like  viruses,  l)ut  not  self-sustained  like  cells.  They  carry  out 
household  activities  foi'  the  cell  or  ftilfdl  functions  for  the  total  organism. 
They  re])i-esent  cell  couipai'tments  with  membranes,  mainly  iihospholipids, 
^•isualiz^d  with  low  i-esolution  electron  microscopy.  Such  studies  which  repre- 
sent an  extension  of  light  nncroscopy  have  elal^oi'ated  on  the  cellular  jiathol- 
ogy.  For  iii>tance  \\'e  learned  that  the  ^'itamin  A  containing  cell  shown  to  Dr. 
Schick  and  his  group  almost  thirty  years  ago  is  a  characteristic  hepatic 
nieseiicliymal  cell,  the  "liijocyte"  (3),  which,  on  electron  microscopy,  may  be 
the  long  -ought  resting  fd)roblast  of  the  liver  (4). 

Returning  now  to  the  specific  alteration  of  the  cellular  organelles,  and  par- 
tictdarl>-  to  the  embryonal  oi'ganelle  jvithology,  as  it  might  possibly  aiii)ly  to 
the  untlerstanding  of  liver  dist'ase  in  childi-en,  we  are  coid'ronted  by  the  time- 
worn  problem  of  the  moiphologist.  This  is  the  recognition  of  the  meaning  of 
variations  in  shape,  whether  obser\-ed  with  the  naked  eye,  with  the  conven- 
tional microscope,  or  with  the  electron  microscope.  We  have  to  remember 
that  even  electron  microscopic  alterations  by  themselves  need  not  have  more 
truly  ])rognostic  value  than  the  .-tuily  of  the  lol)ulations  of  the  liver  of  sacri- 
ficial animals  by  the  Babylonians  who  used  them  some  4,000  years  ago  as  did 
the  haiiispices  in  old  Konie  to  predict  the  futm-e,  such  as  the  result  of  a  war. 
If  we  do  not  wish  to  conduct  harirspicial  ek'ctron  microscopy,  great  as  the 
inducemi'Ut  may  be  with  a  new  tool,  additional  teclnii([ues  such  as  histo- 
chenusti-y,  innmmocytochemistry,  and  ])articidarly  clu'mical  analysis  of  cell 
fi'actioiis  have  to  be  a]ii)lied. 

Diffuse  alterations  of  the  livei-  in  absence  of  necrosis  were  designated  on  the 
autoi)>y  tal)le  as  (doudy  swelling.  Little  attemi)t  was  made  to  correlate  this 
with  altered  fmiction,  though  already  some  40  yeai's  ago  the  German  phar- 
macologist Ho])])e-Seyler  1 5 1  emi^hasized  a  cliaractei'istic  increase  in  jirotein 
content.  In  std)se(iuent  years,  this  diffuse  injury  of  the  li\-er  was  interjireted  as 
toxic  hepatitis  and  since  ^^'orld  ^^'ar  II  most  such  conditions,  icteric  and 
aiucteiic.  were  considered  viral  hepatitis,  if  no  other  cause  was  demonstrated. 
Today  ciiMionmental  factors  are  coming  to  the  foregroimd  as  etiologic  agents 
in  chiMren  as  well  as  in  adults.  Drugs  and  particidai'ly  fungal  and  i)lant 
toxins,  foi-  instance  in  the  veno-occlusive  disease  in  .Jamaica  (6),  or  in  the 
chiMliood  cii'rliosis  of  India  (7j,  are  considered  important  causes  of  hepa- 
titis and  cu'rhosis. 
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Since  the  liver  is  sensitive  to  oxygen  want,  as  it  occurs  in  the  agonal  period, 
anil  is  licli  in  diii;esti\-e  enzymes,  i)Ostniortal  changes  are  extensive  and  prevent 
ade(|uate  evaluation.  J>i\-er  biopsy  ap])eai'ed,  therefoi'e,  a  significant  pi'Ogress 
in  recognizing  cellular  altei'ations  during  life  as  a  useful  mirror  of  fmictional 
changes.  However,  the  yeai's  following  introduction  of  li^'er  biopsy,  which  was 
u.-c(l  for  diagnostic  pui-poses  at  The  Mount  Sinai  Hosi)ital  as  early  as  1939 
i8l,  l)rouglit  (hsa])p()intment.  The  coi-relation  between  even  dramatic  hi.-tologic 
changes  and  the  I'esults  of  the  liver  function  tests  was  fre(iuently  hazy.  Histo- 
logically, the  impressi\-e  altei'ation,  besides  steatosis  and  scattered  al)normal 
structur(>s  such  as  hyaline  or  acidophilic  bodies,  is  necrosis  of  li^'er  cells.  How- 
e\"er,  this  necrosis  is  by  itself  seldom  wides])read  enough  to  ]iroduce  a  sig- 
mficant  functional  di'hcit.  It  is  well  known  from  physiologic  studies  that  a 
large  part  of  the  liver  has  to  be  removed  to  jiroduce  a  functional  deficit.  This 
hardly  occurs  in  human  liver  disease  except  for  full  blown  acute  yellow 
ati'ophy.  Statistical  analysis  in  these  years,  however,  revealed  that  the  histo- 
logic feature  best  coi'irlated  with  liver  impairment  was  a  subtle  widespread 
change  of  viable  hepatocytes  which  is  characterized  by  diffuse  variations  in 
size  and  staining  finalities  of  cytoplasm  and  nuclei  (9).  This  is  greatly  in- 
fluenced by  histologic  techniques  and,  thus,  cannot  be  a  reliable  morphologic 
criterion.  Electron  microscopy,  however,  has  established  the  nature  of  this 
cliange,  spurious  under  the  conventional  microscope  (10).  When  a  rat  receives 
carbon  tetrachloride,  fine  structural  changes  are  seen  long  before  the  histologic 
alterations  are  found  or  in  zones  which  appear  normal  on  conventional  mi- 
croscopy. Normal  hejjatocytes  have  membranous  profiles,  the  endoplasmic  re- 
ticulum which  in  i)art  is  lined  by  granules,  the  ribosomes  (10,  111.  These 
ribonucleoprotein  granules  are  the  site  of  cytoplasmic  protein  synthesis.  They 
ai-e  aligned,  as  a  rule,  in  s])iral  fashion  as  polysomes  around  the  fine  thread  of 
messenger  RNA,  su|)i)osedly  locate(l  between  a  smaller  and  a  large  ril:)osomal 
subunit.  Along  the  j)olysonies  activated  annuo  acids  carried  by  relatively  small 
molecular  soluble  liboruicdeic  acids  ai-e  combined  to  form  the  polypeptide 
chains  of  i)rotein.  Polysomes  wliich  are  free  in  the  cytoplasm  are  the  sites  of 
synthesis  of  structural  proteins  while  synthesis  of  the  proteins  secreted  by  the 
hepatocytes  occurs  around  those  in  contact  wath  the  phospholipid  membrane 
of  the  endoplasmic  I'eticulum.  These  latter  proteins  are  albumin,  alpha  lipo- 
proteins, coagulation  pi'oteins  and  some  enzymes.  The  fii'st  recognizable  ilam- 
age  of  the  hepatocyte  is  disruption  of  the  granular  endoplasmic  rt'ticulum 
w  itli  detachment  of  ribosomes.  This  is  the  diffuse  lesion  typically  seen  in  man 
m  A'iral  hepatitis  (12).  It  is  functionally  exi)i'essed  in  suppression  of  [n'otein 
>eci-etion  from  apparently  viable  he])atocytes  as  recognized  experimentally  in 
the  delay  of  incorjjoi'ation  of  radioactive  amino  acids  (13).  It  is  refiected 
clinically  in  tlie  altei-ations  of  the  senun  proteins  which  are  the  basis  of  many 
hei)atic  tests.  Steatosis  of  the  li^•el•.  as  it  for  instance  occurs  in  the  newly 
described  children's  disease  of  steatosis  uf  li^•er  and  myocardimn  asxiciated 
with  brain  changes  (T4j,  has  many  causes,  not  to  be  discussed  here,  but  one 
of  them,  particularly  in  toxic  liver  injury,  is  the  inhibition  of  secretion  of 
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triglycerides  as  low  density  alpha  lipoproteins.  While  other  groups  arc  study- 
ing the  alterations  of  the  ribosomes  by  biophysical  techniques,  we  have  been 
concerned  with  the  disturbance  of  the  membrane.  Impairment  of  hepato- 
cellular protein  secretion  and  the  subsequent  lipid  accumulation  may  be  the 
result  of  three  dilfcicnt  ])r(>cesses:  1)  disturbed  synthesis  of  protein;  2)  inter- 
ference with  the  nienihranc  associated  assembly  of  complex  proteins,  such  as 
glycolipoproteins,  or  with  the  combination  of  the  apolipoproteins  with  the 
triglycerides  (15) ;  or  3)  faulty  release  of  the  secretory  product  from  the  lumen, 
a  "constipation,"  because  of  alterations  of  the  phospholipid  membrane,  such  as 
physical  disruption  or  chemical  oxidation  of  their  unsaturated  fatty  acids.  In- 
deed, under  these  circumstances,  lipid  droplets,  so-called  liposomes,  can  be 
seen  within  the  altered  endoplasmic  reticulum. 

Another  site  of  injury  is  the  mitochondrion,  damage  of  which  results  in 
disturbance  of  oxidative  phosphorylation,  the  source  of  energy  for  the  cell. 
Only  in  few  conditions  are  mitochondria  the  primary  target,  for  instance,  in 
oxygen  deficiency,  when  they  swell  and  increase  in  number.  The  same  has 
been  observed  in  our  laboratory  under  increased  oxygen  tension,  as  used  in 
space  capsules  (16).  Morphologic  changes  with  alteration  of  cristae  is  seen  in 
cholestatic  .iaundice  (17),  and  crystalloids  are  seen  particularly  in  alcoholic 
injury  even  without  other  changes  (18,  19).  The  functional  significance  of 
these  mitochondrial  changes  is  not  established.  The  characteristic  feature  of 
alcoholic  injuiy  is  the  alcoholic  hyahne,  according  to  some  a  reflection  of 
mitochondrial  disturbance.  It  is  interesting  that  the  same  feature  is  seen  in 
acute  stages  of  Wilson's  disease  (20),  and  peculiarly  enough  in  Indian  in- 
fantile cii'rliosis.  Its  morphologic  evolution  from  hepatitis  to  cirrhosis  is  identi- 
cal to  the  alcoholic  liver  injury  in  the  temperate  zone.  A^'e  are  trying  to 
discern  the  pathogenesis  of  the  Indian  disease  using  the  hypothesis  that  it  is  a 
toxic  injury  of  mitochondria. 

The  cell  or  plasma  membrane  may  also  be  considered  a  specific  organelle. 
The  sui  face  of  the  hepatocyte  directed  towards  the  sinusoidal  space  has  many 
incgular  processes  or  microvilli,  which  reflect  the  extensive  exchange  between 
cell  and  environment,  pi'obably  maiidy  of  electrolytes  and  water.  In  injury, 
water  ui)take  is  inci'eased  in  the  form  of  i)inocytosis.  This  may  cause  swellinii 
of  the  liepatocytes.  Moreovei',  niicrovilli  may  disai)pear  and  cellular  fragments 
may  lie  .-een  ill  the  parasinusoidal  spaces.  Whether  this  re])i'esents  an  intravital 
proce»  or  post  biopsy  breakage  of  an  altered  cell  memltrane  is  argued  (17). 
Ne\-ertlieless,  altt'ration  of  the  cell  membrane  or  probably  of  intracellulai' 
orgaiu'Ue  membranes  is  the  cause  of  the  release  of  intracellular  or  intra- 
mitochondrial  enzymes  into  the  lilood,  the  typical  example  being  the  trans- 
aminases. Their  elevated  activity  iti  the  blood  is  not  a  reflection  of  death  ot 
cells,  as  originally  assumed,  but  rather  of  an  alteration  of  living  cells.  This 
explains  the  rapid  drop  of  the  activity  in  massive  hepatic  necrosis.  The  ex- 
treme of  the  fluid  loss  of  the  hepatocytes  is  the  acidophilic  body,  so  fre- 
quently seen  in  viral  hepatitis,  which  electron  microscopically  represents  a 
lyophilized  cell  or  a  mimimy  (21). 
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( 'liiiically  even  inoro  imiiortant  is  the  change  of  membrane  of  the  bile 
caiialicuhis  hctweon  two  liver  cells  which  i.s  normally  almost  filled  by  micro- 
\illi.  Both  in  oxtrahc]iatic  biliary  obstruction  or  in  intrahepatic  cholestasis, 
which  occurs  in  infant  and  children  liver  diseases  of  various  etiologies,  the 
same  election  microscopic  alteration  occurs,  in  that  first  the  microvilli  dis- 
apjieai-  and  the  canalicular  lumen  becomes  dilated.  However,  the  junctional 
cniiiplexes  which  st'al  the  canaliculi  remain  intact  and  a  widened  pericanalicu- 
lai'  zone  is  seen  (22 1.  The  (lolgi  apparatus  is  also  altered.  In  contrast  to 
pic\  :ous  l)elief,  cholestasis  is  not  a  jn'imary  obstructive  disease  of  the  biliary 
passages,  hut  rather  a  change  of  the  bile  secretory  apparatus  of  the  hepato- 
cyte,  whicli  may  either  be  ])roduced  by  pressure  in  extrahepatic  biliary  ob- 
struction or  by  a  primary  metabolic  change  in  intrahepatic  cholestasis.  This 
may  be  the  only  lesion,  for  instance,  in  some  drug-induced  injuries  or  in  in- 
laiitile  cholestasis  or  it  may  be  combined  with  altci-ations  of  the  other  or- 
'j:aiielle>,  which  is  conventionally  designated  as  liver  cell  degeneration  (11).  Un- 
fortunately, electron  microscopy  is  not  a  diagnostic  tool  to  separate  them, 
liecent  oli>er\-ations  have  thrown  light  on  the  nature  of  this  metabolic  defect. 
I'^  idence  is  accumulating  that  changes  in  the  relative  amounts  of  the  dif- 
feient  bile  acids  in  hepatocytes  may  ])revent  the  normal  secretion  of  water 
and  electi'olytcs  into  the  bile,  which  is  dei)endent  on  movement  by  bile  acids. 
Admimstration  of  bile  acids,  like  lithocholic  acid,  in  excess  of  the  amount 
normally  i)resent  temporarily  inhibits  biliary  secretion  and  produces  the 
electron  microscopic  picture  of  cholestasis  (23).  The  stagnation  api:)ears  as- 
sociated with  accumulation  of  biliary  material  apparently  in  a  matrix  of  cell 
surface  mucopolysaccharides.  On  the  basis  of  electron  microscopy  it  appeals 
that  most  types  of  cholestasis  do  not  result  from  an  intrahepatic  mechanical 
obstruction  but  rather  from  a  disorder  of  the  hepatocellular  organelles. 

In  this  initial  stage  of  organelle  pathology  we  seem  justified  in  distinguish- 
ing two  types  of  organelle  injury  in  viable  hepatocytes.  This  might  assist  in 
clinical  differential  diagnostic  considerations.  One  involves  the  group  of  organ- 
elles concerned  with  liver  cell-blood  relations,  such  as  endoplasmic  reticu- 
lum, mitochondria  and  perisinusoidal  cell  membrane.  Disturbance  here  results 
ill  what  we  have  called  hepato-cellular  degeneration  or  hepatic  insufficiency. 
The  other  group  of  organelles  is  concerned  with  liver  cell-bile  relation  and 
cholestasis  is  the  result  of  malfunction  of  these  (11).  The  varying  mixtures  of 
these  two  types  of  injuries  of  the  hepatocytes  explains  the  wide  spectrum  of 
clinical  and  laboratory  manifestations  in  liver  disease  from  pure  cholestasis, 
as  in  early  extrahepatic  biliary  obstruction  or  in  exogenous  or  endogenous 
>teidi(l  induced  jaundice  to  anicteric  hepatitis.  It  also  explains  why  more  severe 
iii\  iil\-eiiieiit  of  one  group  of  organelles  is  associated  with  at  least  some  damage 
ol  t  he  (Jtlier.  The  combination  is  found  in  most  types  of  hepatitis  of  any  etiology. 

Tile  organelle  alterations  discussed  until  now  are  catabolic  in  nature.  How- 
e\-er,  just  as  in  the  response  of  the  whole  cell  to  injury,  other  processes  are  set 
in  motion  also  on  the  level  of  organelles.  Circumscribed  damage  of  the  cy- 
toi)lasm  of  the  individual  cells  can  be  repaired  with  preservation  of  the  cell 
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it8elf  in  that  altered  oru;aiielles  are  segregated  from  the  remaining  cytoplasm 
l)y  a  membrane,  and  in  the  ^•a(•uole  thus  formed  digestive  enzymes  accumu- 
late. Acid  ])lK)s|)liatase  represents  a  coiiveiiient  chemical  and  histocliemical 
marker  although  its  actual  function  is  not  established.  It  has,  however,  helped 
deDuve  develop  his  lysosome  conce])t  of  an  intracellular  digestive  apjiaratus 

(24)  .  The  scavenger  function  is  reflected  in  foci  of  cytoplasmic  degradation 

(25)  or  autophagic  vacuoles.  Indigestible  residues,  mainly  partially  oxidized 
unsaturated  fatty  acids,  become  jiigment  bodies  or  lipofuscin,  an  indication 
of  either  previous  injury  or  of  old  age  of  the  cells,  or  in  other  words,  a  sign  of 
turnover  of  organelles  in  persisting  cells. 

Hers  (26)  in  deDuve's  laboratory  has  also  shown  that  some  storage  diseases 
result  from  congenital  deficiency  of  lysosomal  enzymes.  Thus,  in  Hurler's 
disease,  acid  mucopolysaccharides  accumulate  in  the  lysosomes  which  l)Ccome 
greatly  enlaiged  (27 1,  and  similarly  in  type  2  glycogen  storage  disease  of 
Pompe  lack  of  lysosomal  acid  glucosidase  results  in  excess  glycogt'n  accumula- 
tion in  the  lysosomes.  Also,  the  giant  cell  response  in  hepatitis  may  in  i)art  be  a 
lysosomal  reaction,  because  these  cells  are  loaded  with  pigment  and  lysosomes 
(28)  although  the  mechanism  of  this  reaction  is  not  known. 

Organelle  regeneration,  for  instance,  the  development  of  new  endoplasmic 
icticulum  i)rofiles  aiound  ])olysomes  as  typically  in  the  fetus  (29)  is  also 
found  in  regenei'ative  nodules  in  cirrhosis. 

In  recent  years  much  of  the  interest  in  the  anabolic  response  of  the  liver  has 
centered  around  the  endoplasmic  reticulum,  particularly  its  smooth  or  agran- 
ular part.  These  tubular  and  vesicular  structures  increase  upon  administration 
of  a  variety  of  drugs  in  both  t'xperimental  animals  (30,  31)  and  in  man  for 
instance  after  administration  of  chlorpromazine.  These  phospholi]nd  mem- 
branes mv  considered  to  be  the  site  of  a  variety  of  drug  handling  enzymes. 
These  have  the  transformation  of  preferentially  lipid  soluble  ])roducts  into 
water  soluble  ones  in  comiuon  and  they  are  considered  the  site  of  detoxifica- 
tion. This  seems  to  involve,  not  only  exogenous  substances,  but  also  endog- 
enous tissue  breakdown  products,  because  a  similar  excess  of  agranular  en- 
doplasmic reticulum  is  seen  in  liver  disease  such  as  viral  hepatitis.  The  smooth 
endoplasmic  reticulum  is  the  site  of  many  enzymatic  processes  which  con- 
cern metabolism  of  steroid  hormones,  of  sterols  especially  synthesis  of  cho- 
lesterol (32),  and  probably  some  chemical  mediators.  It  is  the  site  of  the 
glucose-6-phosphatase  activity  responsible  for  the  formation  of  blood  sugar 
from  glucose  ]ilinspliatc  derived  from  glycogen.  Biliiubin  conjugation  jiroba- 
bly  takes  place  here  too,  l']nzyme  induction  involves  additional  synthesis  and 
the  enzymes  indtu'ed  aie  not  necessarily  related  to  the  inducing  substrate  or 
its  metabolites.  Kntiiely  unrelated  enzymes  are  induced.  Moreover,  there  are 
great  indiviihial  variations  in  the  pattern  of  enzymes  induced,  dependent  on 
hoi'monal  regulation,  previous  exposure  and  genetic  factors.  This  is  reminiscent 
of  the  response  to  an  immunologic  stimulus,  an  antigen,  which  results  in 
production  i)y  lymphoid  cells  of  the  specific  antibody  and  also  of  unrelated 
gamma  globulins.  The  individual  variations  in  pattern  and  the  possible  anal- 
ogy of  the  organelle  reaction  with  the  cellular  response  in  immunology  has 
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led  US  to  hypothesize,  that  the  si)ecific  chemical  nature  and  spatial  arrange- 
ments of  the  fatty  acids  and  nitrogenous  bases  in  the  phospholipids  of  the 
endoplasmic  reticulum  may  determine  the  pattern  of  enzyme  induction  and 
thus  represent  a  cytoi)lasmic  code.  This  assumption  is  supported  by  morpho- 
logic and  biochemical  studies  of  alteration  of  the  endoplasmic  reticulum 
which  showed  disassociation  l)etween  proliferated  endoplasmic  reticulum  on 
one  side,  and  enzyme  activity  and  presence  of  the  crucial  hemoprotein  on  the 
other  side. 

My  co-workers,  in  the  last  years,  have  attempted  to  separate  the  anabolic 
response  of  adaptation,  beneficial  to  the  individual,  from  a  toxic  effect  (33). 
For  instance,  in  tiie  normal  rat  liver  a  moderate  amount  of  agranular  en- 
doplasmic reticulum  is  associated  with  a  given  acti\ity  of  a  microsomal 
processing  enzyme,  aniline  hydroxylase,  and  of  a  mitochondrial  enzyme,  pro- 
line oxidase.  If  small  amounts  of  the  pesticide  dieldrin  are  given,  the  smooth 
endoplasmic  reticulum  increases  parallel  with  a  rise  in  aniline  hydroxyhise 
activity.  If,  however,  the  administration  is  prolonged,  the  excess  endoplasmic 
reticulum  persists,  but  biochemical  and  histological  mitochondrial  injury  is 
noted  and  autophagic  vacuoles  appear,  all  of  which  we  consider  an  indication 
of  toxicity  (34).  A  biphasic  curve  of  enzyme  activity  exists  with  first  in- 
crease and  then  depression.  This  can  also  be  demonstrated,  although  with  an 
initial  jihase  of  much  shorter  duration,  with  obvious  hepatic  toxins  like  butter 
yellow  (aminoazobenzene).  We  assume  that  the  initial  increase  of  the  endo- 
plasmic reticulum  is  associated  with  hyperfunction.  This  represents  adapta- 
tion, presumably  by  a  feedback  to  nuclear  DNA  and  messenger  RNA.  By 
contrast,  excessive  demands  lead  to  hypertrophy  with  hypofunction  which 
thus  characterizes  injury. 

The  new  formation  of  endoplasmic  reticulum  is,  however,  only  one  param- 
eter of  the  anabolic  reaction.  It  is  associated  with  increase  in  other  cellular 
proteins  and  with  enlargement  of  the  liver  as  a  whole.  That  liver  injury  may 
lead  first  to  increased  and  subsequently  to  decreased  protein  synthesis  re- 
minds us  of  the  old  observation  of  Hoppe-Seyler  (5)  as  to  increased  protein 
content  in  cloudy  swelling. 

Our  group  has  been  recently  concerned  with  other  asix'cts  of  injury  as  a  re- 
sult of  anabolic  reactions  in  the  liver.  Porj^hyria  can  result  from  excess  he- 
patic synthesis  of  delta-amino-levulinic  acid  synthetase  stimulated  by  ad- 
ministration of  such  drugs  as  phenobarbital  (35).  We  are  investigating  the 
possibility  that  the  cholestatic  or  hepatitic  drug  reactions  occurring  erratically 
in  a  few  individuals  exposed  to  the  drugs  (36)  may  also  result  from  excess 
[induction  of  some  enzymes  which  damage  the  liver.  This  hypothesis  is  at- 
tractive because  all  drugs  associated  with  erratic  hepatic  reactions  are  known 
to  be  strong  enzyme  inducers  (33).  For  instance,  the  possibiUty  has  to  be 
entertained  that  massive  hepatic  necrosis  of  the  type  of  acute  yellow  atrophy 
following  the  administration  of  some  drugs  might  result  from  excess  induc- 
tion of  digestive  enzyme  in  persons  with  a  peculiar  spatial  configuration  of  the 
smooth  endoplasmic  reticulum. 

Hypertrophy,  that  means  enlargement  of  the  cell  without  obvious  hepatic 
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change,  is  only  in  part  explained  by  the  increased  endoplasmic  reticulum.  It 
has  to  be  separated  from  the  new  formation  of  cells  or  hyperplasia,  which  may 
be  the  result  of  reduced  function  of  the  organelles  in  viable  cells.  For  in- 
stance, in  the  fatty  liver,  the  fat-free  cells  may  be  arranged  in  several  cells 
thick  plates  as  an  indication  of  regeneration  (37) . 

Therefore,  similar  to  the  well  known  sequence  in  the  reactions  of  whole  cells 
changes  in  tasks,  milieu  or  in  regulators  like  hormones  may  result  in  an 
interplay  also  on  the  organelle  level,  which  starts  with  a  catabolic  reaction  or 
primary  organelle  injury.  This  may  be  followed  by  scavenger  action  or  repair, 
then  by  regeneration  with  the  formation  of  new  organelles  and  by  analjolic 
hypertrophy  with  enzyme  induction.  This  may  be  a  response  to  metabolic  de- 
mands or  to  liver  damage  itself.  It  is,  in  turn,  followed  by  new  formation  of 
cells.  But  this  anabolic  reaction  may  by  itself,  represent  a  new  stress,  i)oten- 
tially  damaging  the  hepatocyte  in  the  sense  of  a  vicious  circle  or  feedback 
amplification  (10). 

Before  closing  I  would  like  briefly  to  contrast  organelle  pathology  with  the 
much  better  established  cellular  pathology.  Hepatocytes,  despite  their  de- 
ceptively simple  structure  under  the  conventional  microscope,  have  a  great  va- 
riety of  organelles  engaged  in  many  functions  of  the  body.  By  contrast,  the 
various  mesenchymal  cells,  including  those  in  the  liver,  such  as  macrophages, 
lymphoid  cells,  fibroblasts  or  leukocytes  (38),  each  have  only  one  main  func- 
tion. Changes  in  these  cells  belong  to  cellular  pathology.  This  involves  the 
field  of  immunology  which  was  initiated  by  the  concept  of  allergy  introduced 
by  Pirquet,  Dr.  Schick's  co-worker  was  subsequently  so  ingeniously  developed 
by  Dr.  Schick  himself.  For  instance,  plasma  cells  which  form  gamma  globulin 
are  demonstrable  in  the  liver  (39)  and  might  be  the  site  of  formation  of  anti- 
ductular  antibodies  (40).  The  characteristic  lesion  in  chronic  active  hepatitis, 
the  piecemeal  necrosis,  is  basically  mesenchymal  cell  activation  and  thus  le- 
flects  cellular  j)athology  (41).  Similarily,  fibrosis  and  cirrhosis  as  a  result  of  the 
action  of  fibroblasts  rei)resent  cellular  pathology  or,  if  you  wish,  extracellular 
pathology  because  these  reactions  depend  greatly  on  the  life  span  of  the  ex- 
tracellular collagen  which  can  be  determined  by  radioisotope  technicjues  (42). 
The  irreversible  stage  of  hepatic  fibrosis  (cirrhosis)  is  the  result  of  formation 
of  collagen  with  a  long  life  span  (43).  The  concept  of  collagen  diseases  created 
in  this  institution  by  Paul  Klemperer  rei)resents  another  examj^le  of  extracellu- 
lar pathology. 

I  have  attempted  to  survey  the  development  of  organelle  pathology  as 
applied  to  the  liver  in  a  fashion  which,  I  am  sure,  will  soon  appear  naive.  The 
attempt  was  made  to  go  beyond  picture  book  description  of  shapes  or  beyond 
haruspicial  electron  microscopy  and  to  point  out  the  interplay  of  organelle 
reactions.  There  may  be  a  few  applications  to  the  understanding  of  liver  dis- 
ease in  children.  These  include  the  concei)t  that  the  damage  of  viable  cells 
determines  the  disturbance  of  liver  function,  that  cholestasis  is  a  disease  of 
hepatocytes,  that  some  storage  diseases  are  congenital  lysosomal  disorders, 
that  adaptation  to  stress  can  be  distinguished  from  injury  and  that  anabolic 
processes  may  be  injurious. 
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I  would  like  to  return,  in  (•lo>iii^,  to  a  histoi-ical  tliouti;lit,  Ct'llulai'  pathology 
as  ex('mplifi('(l  by  tlic  achicxciiu'uts  of  Dr.  Scliick  and  extracellular  ])atliology 
by  the  woi'k  of  Dr.  Klempeiei-  are  today  on  a  firui  basis.  As  to  the  or(2;anelle 
pathology,  I  want  to  remind  you  of  an  old  ])icture  of  Arabian  and  Italian 
anatomists  who  described  that  the  spleen  secretes  bile  into  the  stomach  and 
the  portal  vein  brings  air  to  the  liver.  It  took  centuries  to  prove  them  wrong 
and  it  may  take  oidy  a  few  years  to  show  that  much  of  what  I  have  told  you 
today  is  incorrect. 
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I  lirombotic  Thrombocytopenic  Purpura  and  Systemic 
Lupus  Erythematosus 

Report  of  a  Case  with  Iiiimimofluorescence  Investigation 
of  Vascular  Lesions 

LAURENCE  I.  ALPERT,  M.D. 

While  the  occasional  coiicuiTciicc  of  t liroinhotic  thrombocytopenic  purpura 
(TTP)  and  systciuic  lu|)us  (■iytlicinat()>u>  (SLh;)  i>  well  r(To<inized  (1,  2,  3) 
the  nature  of  their  rclationsliii)  is  nol  yet  icsol\-c(|.  I  )isati;i-('ciiient  still  exists 
as  to  whether  TTP  icp!cscnt>  a  primary  \-as(Milai'  disease  or  a  disorder  of 
coagulation.  The  case  to  he  icpoitcd  is  that  of  a  youn<f  girl  who  demonstrate(l 
the  charactei'istic  chnical  and  patliolotiic  featm-cs  of  both  SLE  and  TTP.  Im- 
munofluorescent  studies  demonstrateil  the  pi'csence  of  extensive  intravascular 
deposits  of  fibi'ino^eii  and  or  its  deri\-atives,  incompleteh'  re\-ealed  by  con- 
ventional liistochemical  stains  foi'  fibrin.  The  findini^s  in  this  case  support  the 
concejjt  that  the  so-called  TTP  +  SLP]  syndrome  icpresents  a  state  of  dis- 
iSeminated  intravascular  clotting  sui)erimposed  on  undei'lying  SLE. 

C.A.SE  REPORT 

A  16  year  old  white  woman  was  admitteil  to  The  Mount  Sinai  Hospital 
because  of  sore  throat,  fever  and  pui'pura.  Five  yeai's  eai'lier  she  had  been 
first  hospitalized  for  fe\-ei\  arthralgias,  aiid  ])urpura,  at  which  time  si'veral  LE 
preparatioir<  weic  positi\-e.  ( 'oi  ticosteroid  thei'apy  was  begun  at  this  time, 
and  was  continued  intei  nnttently  for  the  next  fi\-e  >-eais.  Shortly  after  the 
initial  admission  she  de\-eloped  an  erythematous  malar  rash,  along  with  re- 
peated ei)isodes  of  seizuic>  and  synco|)e.  Two  yeais  piioi-  to  final  adimssion 
she  again  re(|uii'ed  ho>|iitaHzat  idii  for  fe\-ei-  and  purpui  a.  Lal)Oi'atoi'y  data 
during  this  admission  include(l:  hemoglobin,  12..")  gm  100  cc ;  white  blood  cell 
count,  cu  nun;  jjlatelet  count.  20,000  vn  mm;  direct  Coombs,  3-|- ;  in- 

direct ('oombs,  1+.  Coagulation  studies  at  that  time  re\-eale(l  normal  results, 
save  for  the  low  platelet  count.  The  latter  failed  to  improx^e  on  high  steroid 
doses,  and  hve  moiuhs  later  a  s|)lenectomy  was  performed.  This  resulted  in  a 
prompt  let  urn  of  the  i)latelet  count  to  normal  range.  The  resected  spleen 
demonsti'ated,  in  addition  to  periai'tei'ial  fibrosis  consistent  with  SLE,  oc- 
casional arteriolar  thrombi,  Ijoth  fi'esli  and  organized. 

She  did  relatively  well  mitil  several  weeks  before  final  admission,  when  she 
again  de\-eloped  fe\-ei',  extiaisi\-e  piu'pura,  \-aginal  bleeding,  and  seizures. 
I).abinslvi  signs  wei'e  picsent  bilatei-ally.  Laboi'atoi-y  data  inchide(l;  hematocrit, 
30',;  platelet  comit,  SO.OOO/cu  nun;  ESl^  llo  mm  hi',  JiUN,  24  mg/TOO  cc; 

i'loin  the  Drpartincnt  of  Patliolony ,  Mount  Sinai  Sriiool  of  Medicine  and  TIk' 
Mount  Sin.ai  Hosiutal.  New  York,  N.  Y. 

riiis  iincsl  ifialion  w.as  <n|i|'oifi  (l  the  V.  S.  Pnlilic  Health  Service  under  trainiiifi 
-1  ill!  2  TI  GM  115-07. 
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alhiiniiii,  1.8  gm/lOO  cc ;  total  scrum  cliolesterol,  425  mg/lOO  cc;  24  hr  urine, 
4..")  gni  prott'in  liter.  On  the  lOtli  hospital  day  her  lifiht  foot  became  cold, 
cyanotic,  with  absent  ])edal  pulses.  Despite  intensi\-c  ti-eatincnt,  including  ex- 
posure to  liyi)erbai-ic  oxygen,  gangi'ene  developed,  reciuiring  amputation  of 
the  right  leg  below  the  knee.  The  surgical  specimen  revealed  a  fresh  thrombus 
in  the  postt'rioi-  tibial  aitery,  as  well  as  recent  and  organized  thrombi  of 
medium  sized  veins,  artei'ies,  ai'terioles,  and  capillai'ies  (Fig  1,  2).  Outside  the 
areas  of  fi'ank  gangrem-  (whei'e  tin-  vessels  were  involved  in  a  diffuse  poly- 
morphonuclear leukocytic  infiltrate  I  thei'e  was  no  evidence  of  vascular  infiam- 
matioii  or  fibrinoid  necrosis. 

I'ei'ipheral  blood  smeai's  now  showed  foi-  the  first^  time  fragmentation  of  red 
blood  cells,  consistent  with  a  nncioaiigiopathic  hemolytic  i)rocess.  Serum 
cryoglobulins  wei'e  absent,  and  plasma  fibi'inogeii  was  425  mg  lOO  cc.  There 
was  temporary  impi()\'ement  on  high  corticosteioid  doses.  Ilowe^•el■,  one  week 
later  the  hemoglobin  suddenly  drop])ed  to  8.8  gm  100  cc  without  overt  blood 
loss,  the  reticulocyte  count  rose,  and  the  platelet  count  dropped  to  42,000/cu 
mm,  des]nte  ade(iuate  bone  mairow  megakaryocytes.  The  peripheral  blood 
smeai-  re\-ealed  numerous  burr  and  helmet  cells  (Fig.  3>.  She  developed  spik- 
ing ft'\-ei'.  abdominal  pain  and  distention,  and  died. 

Neci'i)p>y.  perf(irnie(l  without  e.xannnation  of  the  centi'al  nervous  system, 
revealed  a  young  girl  with  Cushingoid  ap])earance,  extensive  purpura,  and 
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Fig.  2.  Section  from  subcutaneous  tissue  of  amputated  leg  revealing  thrombus  in  venule 
(  l.i-ndrum's  slain  for  fibi'in,  X  100). 

pci'ipheral  ('(Iciiia.  The  sci'ous  liiiinji;s  showed  fibrinous  cxudati's  with  moderate 
pleural  and  peritoneal  ei'iusions.  .M iei'Oseopie  examination  (jf  the  heart,  liver, 
pancreas,  adicnals,  kidney^,  and  ^ast I'ointestinal  tract  i-e\-ealed  multiple  "hy- 
aline" tlirombi  in  cai)illaries  and  aiterioles.  Idiese  thrombi  freciueiitly  were 
lined  alon^  theii'  luminal  l)()rder  with  swollen  endothelial  cells,  and  appeared 
to  be  contiguous  with  the  vessel  wall  ( Fiji.  4l.  The  thrombi  occuri-ed  fi'e- 
(|Uently  in  association  with  focal  parenchymal  hemoi'rhaties  and  necrosis. 
Occasional  patchy  areas  of  fil)rosis  sug<2;este(|  chionicity  of  the  piocess.  Se\'ei'e 
hemorrhagic  necrosis  of  the  head  of  the  paiici'eas  was  picsent,  associated  with 
multiple  small  vessel  thromboses.  The  kidneys  demonst  i-ate(l,  m  addition  to 
ffjomerular  "wii'e  loops,"  and  fibrinoid  neciosis  characteristic  of  SI,!'],  numei'ous 
throml)i  in  affei'ent  aHerioles  (Fi<2;.")). 

The  widespi'cad  "hyaline"  capillai'v  and  ai'teriolai'  thrombi  were  stained 
-tron^ly  by  periodic  acid-Schiff  (I'.VSl  i'eaii;ent  but  inconsistently  and  only 
patchily  with  coin'eiitional  histochemical  >tains  foi-  fibi'in  (  Fitj;  5  I .  "Idiey  failed 
Id  react  with  Alcian  Blue  reaji;ent  foi'  acid  mucopolysaccharide.  J'^resh  fi'ozeii 
kidney  and  lympli  noile  tissues  weic  stained  with  fluoresceinated  anti-human 
:-;amma  (!,  ^amma  Al,  BiC  I  complenu'iit ) ,  anil  tibi-in'"'  accoi'ilinji;  to  a  i)i'e- 
\iou8ly  described  teclmiciue  (61.  (lannna  (1,  <!;amma  M,  and  B,('  <ilobulins 

*  Tliis  term  is  used  tor  conNcnience  lo  describe  fibrinogen  and  its  derivative  polx'iners 
iiii  luding  fibrin,  wliicli  cannot  he  imniiinol(igic:ill\-  dist  iuguislied. 
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15.  lildod  siiw.ii  ir\  (  alms  inimrious  liuir  fells  and  a  helmet  cell  {lower 

ni/hl)  i-liar.-i,-lr,i^ti,-  ni     iiii,Tn:iiiiii, 1 1 1  ic  1m.|ii()1>-||c  anciiu.-i  (Cicnisa  stain,  X  1000). 


wcic  I  hus  (lciiu)ii>l  rated  in  simiilicanl  coiicciit  I'at ions  in  a  headed  pattei-n  along 
the  hasenient  nieinhranes  of  t^Iomeruhir  capillaries  (  Fii;  (il.  Mhiin  was  dem- 
onstrated in  three  distnliution  patterns  in  renal  tissne;  ll  aloni::  liaxanent 
nienihranes,  2l  within  the  inesan<i:inin.  and  3l  in  intralnininal  capiHary  and 
arteriohi.!'  throinl)!  (  l-'iii;  7l.  Lymi)!!  node  arteriolar  thromhi  stained  strongly 
for  lihrin  I  l'"ig  S).  Theic  was  no  i^annna  gloluilin  in  the  thromhns  or  vessel 
wall. 

DISCUSSIOX 

'rhi>  ca.-e  demonstrated  the  (dinical  and  pathologic  I'eatiires  of  SLE,  in- 
chiding  the  (■liaracteri>tic  immnnolinoicsceiit  gamma  glohiiliii  pattern  of  lupus 
iieplii  iti>,  as  de.-ci'iheil  hy  Pai-oiietto  and  Kofiler  ( (i ) .  In  addition,  the  typical 
(dinical  and  pathologic  linding>  ^een  in  'I'TP  were  present,  iiudiiding  severe 
neurologic  .-ymptoms,  a  microangiop.at hie  hemolytic  anemia,  and  disseminated 
\-as(adai-  thromhotic  lesion.-,  in  this  case  iin'oh-ing  large  as  well  as  small 
\-e.-sel.-.  The  pathologic  finding,-  .-uggested  a  low  grade  chronicity  of  the  latter 
proce.-,-  with  a  terminal  fulminating  course. 

The  conian-reiice  of  tlu'se  two  relatix'ely  rare  diseases  was  in\-estigated  by 
Le\-ine  and  Shearn  in  1964  (3).  ( )tit  of  lol  cases  of  TTT  reported  in  the 
Knglish  literature  up  to  that  time  they  found  34  (23',  I  had  features  sug- 
ge.-ti\-e  of  SLl*],  consisting  of  eithei-  positixc  Lis  prepar.ations  or  characteristii' 
l)athologic  findings.  Though  unable  [o  ex])lain  the  pathogenetic  relation  lie- 
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I'lc.  (■).  ('r>  i)>l;il  -i  i  lKiii  111  kidiK  y  >i,iiii(m1  wiih  IhiiiivMcmalcd  anti-gainnia  (1  filohulin, 
shnwinu  (li-iiilniiKHi  uf         ululiiilin  m  headed  |iail(-ni  along  basemont  mcmlnaiies  cliar- 

arlenslle  .,1  >\ .V.  (   ■  20(1), 

twci'ii  the  two  iliscasc's.  they  Miu;i^c'st(.'(l  that  the  syndroiiK'  TTP  +  SLE  ]ii'oba- 
hly  constituted  an  etioloiiieally  distinct  siih<2;rou|)  of  TTP. 

C'oiitroveisy  still  exists  o\-er  the  pat hotietiesis  of  TTP.  ( )riji;iiia lly  considered 
to  he  tile  resuh  of  \vi(U'spread  platelet  thronihi  hy  Haehi'  and  Kleniperei'  (7), 
it  has  since  been  asci'ihed  lo  nonspecific  endothelial  injury  causin<^  platelet 
asiiilutination  (8,  9),  to  hyperei'^ic  daniaiie  to  ^•essel  walls  (10,  111,  and  to 
suhendothelial  deposition  of  an  ahnonnal  niatecial,  with  associated  disruption 
of  the  elastica  and  inicio-aiieui'ysni  formation  (12.  13,  141. 

The  fre(iut'nt  faihu'e  of  the  thrombotic  \-ascular  lesions  (o  stain  with  con- 
\-entional  fibrin  stains,  and  their  common  association  with  o\-eilyini^  swollen 
endothelial  cells  has  led  some  investigators  to  postulate  that  the  primary 
lesion  of  TTP  consists  of  an  abnormal  \ascular  matei'ial,  presumably  elabo- 
rated by  injured  endothelial  cells.  Mooi'e  and  Sclioenberii;  (12)  obser^-ed  that 
these  \-ascular  lesioir-  wei'e  PAS  po>iti\-e  and  occasionally  exinbiteil  metachro- 
masia  between  pli  4.0  and  7,0.  They  sug<i;este<l  that  this  substance  was  an 
acid  mucopolysaccharide  elaborated  by  dama<2;ed  endothelial  cells,  thoufih  they 
acknowledged  that  histochemically  identical  material  occurs  in  platelets.  The 
present  study,  howe\-er,  faile(l  to  demonstrate  acid  mucopolysaccharide  in 
these  lesions  by  means  of  Alcian  Blue  staining. 
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I'ri'x'ut  cN-idciicc,  based  on  iniiiiuiioHuorcscciit  and  electron  microscopic  ob- 
~ri\ati()ns,  indicates  that  the  \ascuhir  lesions  of  TTP  are  comprised  simply 
(it  fibrin.  The  recent  studies  of  Fi  ldniaii  ei  al  ll.'))  ilenionstrated  both  intra- 
luminal and  subendothelial  \-ascuhii'  de|>()>ii>  of  this  material  in  three  cases  of 
jiure  TTP,  confirmin^^  the  earlier  findinii;s  of  Ciaig  (16).  The  present  study 
demonstrates  an  identical  ])icture  in  the  syndi'ome  TTP  +  SLE.  The  failure  of 
these  deposits  to  stain  consistently  with  com-entional  histochemical  stains 
iiiay  be  explaineil  by  the  electi'on  mici'oscopic  findin<j;s  of  \'assalli  and  Mc- 
Cluskey  (17)  that  thrombi  of  this  type  are  often  comprised  of  incompletely 
polymerized  fibi'inot^en  which  has  wirinblr  ~t aiiiin<i  (lualities. 

What  factors  are  I'csponsible  foi-  the  widesjiread  fibrin  deposits  in  pure  TTP 
are  not  yet  luidei'stooi  1.  Idiere  is  suii;t2;est ive  e\idence,  howe\-ei-,  that  the  ])atho- 
lotiic  picture  of  TTP  seen  in  association  with  cei'tain  diseases  of  hypersensi- 
luity  such  as  SId%  may  be  related  to  the  Schwartzman  Phenomenon.  Vassalli 
iiid  AlcCluskey  (171  ha\-e  produced  widespread  intravascular  fibrin  dejiosi- 
tion,  with  associated  swellinja;  and  iirolifei-at ion  of  endothelial  cells,  similai'  to 
the  changes  seen  in  the  present  case,  .-imply  on  stinudation  of  the  coa<j;ulation 
mechanism  by  innnune  complexes. 

-McKay   (4)   has  iiwiewed  the  evidence  implicating  circulating  antigen- 
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Fill.  S.  Section  (if  ;i  | k  ii] iln  lal  l\in|ili  node  staiticd  with  fluoresceinated  anti-filirin.  An 
artpriolaf  filuin  tliinml.u-  i~  -Ikiwii  (  ■  550). 

aiitil)()ily  coiiiplcxo  a.-  the  factor  fcspoiisihlc  for  tlic  (lisscmiiuiti'd  iiitravaycu- 
laf  coai^ulatioti  occtiifiii.ii;  iii  ccftaiii  diseases  of  ■'liypefsensitivity."  He  defined 
two  clinical  pattei'iis:  the  fiist,  a  clifonic  pfo^ressive  pi'ocess,  inaiidy  cliar-  i 
actefized  hy  i^ioiiieftilai-  de])osits  of  fihfiii;  the  second,  a  sudden,  fiUnunating  ' 
|)i'()cess,  often  supefimposed  on  the  first,  with  wides])i(';ul  thromboses  of  ar- 
terioh's.  capiUaries  and  A'enules. 

The  jjresi'iit  case  (dearly  appetirs  to  conform  to  the  latter  category.  The 
immunofluorescent  demonstration  of  diffuse  int ra vascidtir  fihriii  dejiosit  adds  i 
further  support  to  the  the  concei>t  that  the  syndrome  SLI-]  +  TTP  rejiresents 
a  fulminating  form  of  a  hypercoa.mdahle  state  that  may  he  common  to  many  | 
cases  of  SLE,  as  suggested  hy  the  fre(|uent  presence  in  that  disetise  of  glomeru- 
lar fibrin  Ml.  18,  19 1.  Whether  those  cases  of  TTP  miassociated  with  SLE,  j 
which  may  be  clinically  tmd  i)athologically  indistinguishable  from  the  group 
TTP  +  SId->,  are  similarly  the  exju'ession  of  a  hyi)ercoagtdal)le  state  remain- 
to  be  demonstrateil. 

SIMMARY 

A  case  is  re])orted  of  a  yotmg  girl  with  the  typical  cliincal  and  pathologic 
feattn-es  of  systemic  lui)trs  erythematosus   (SLl']l   ;ind  thrombotic  thrombo-  i| 
cyto]H'nic  puipura  (TTPl,  with  the  mmsutd  finding  of  large  vessel  thromboses  [i 
without  vasculitis.  Histochemical  and  immunofluorescent  studies  d(>monstrated  1 1 
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diffuse  iiiti':ivascul;ir  deposits  of  fihi'iii,  supportinti;  tlie  concept  tliat  the  syn- 
drome yLp]  +  TTP  rejuc'sents  a  disturl)aiice  of  the  coa<>;uiatii)ii  niechaiiisiii, 
supcrini]iosed  on  the  underlying  SLE. 
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Isoenzymes  of  Creatine  Pliosphokinase  Determined 
by  Arrylamide  Gel  Eleetrophoresis 

ARTHUR  H.  WOLIXTZ.M  1)..  \V   KIXC  KXCF.L.  M.D. 
Axn  THOMAS  F.  srM.MKRS,  B.S 

Creatine  ])hosphokinase  ( ATP-creatine  phosphotransferase,  creatine  kinase, 
ATP-creatine  transi)lios]ilioryhise )  is  the  enzyme  which  catalyzes  the  re- 
viM-sihle  plio>ph()i-yhiti()n  of  ci-eatiiie  hy  adi^nosine  triphosjiliatt'.  There  is  sip;- 
nificant  activity  of  this  cnzynie  in  human  skeletal  muscle,  cardiac  muscle  and 
hrain  ti^->ui'  i  1  i . 

An  incrcaMMl  >crum  ci-eatine  phosi)hokinase  activity  may  ix'flect  disease  of 
these  tissues  and  rclca-c  of  the  enzyme  from  them.  Recent  \vt)i'k  has  e>- 
tahlished  the  hmlinii:  tliat  an  elevated  sertim  ci'eatine  pliosphokinase  is  the 
most  specific  sciauu  enzyme  ahnormality  in  Duchenne  musculai'  dystrophy 
(2,  3.  4i.  Increased  le\-els  of  creatine  pliosphokinase  acti^ty  have  also  been 
observed  in  female  cai'riers  of  this  >t'x-linke(l  myopathy  I  o  I .  Other  conditions 
in  which  ele\-ations  of  the  siauni  k'Vels  of  creatine  |)hospliokinase  have  been 
note(l  in(dude  the  early  stages  of  acute  myocardial  infarction  and  cerebro- 
vascular infarction  i  1,  6.  7) . 

.An  electrophoix'tic  display  of  enzynu'  activity  is  called  a  zyinoj^ram  (8).  The 
terms  i>ozynies  or  isoenzymes  refer  to  dilfei'eiit  ])rott'in  coinponeiits  with 
siinilai'  enzyme  acti\-ity  as  lU'iiioiistrated  by  a  particular  liistocheinical  method 
(9l.  rit  racent  rifuLial,  chromatoiirapliic  and  (dect  rophoret  ic  techni(|Ues  can  be 
employed  to  I'esoh-e  enzymes  into  different  molecular  forms.  I )iffei-ences  be- 
tween enzymes  with  the  same  sid)strate  specificity  have  bt'eii  found  elcctro- 
|)hoi'etically  in  dilfei-eiit  species,  in  diifei'eiit  tissues  from  the  same  sjiecies  and 
in  adult  and  embryonic  tissues  (  10-  13  i . 

It  is  the  puipose  of  this  report  to  describe  a  method  utilizing  acrylamide  gel 
elect  i  ()|iliore-is  for  separating  isoenzynu^  of  creatine  ]iliospliokiiiase  in  skeletal 
muscle,  cardiac  muscdc',  brain  tissue  and  seiaim. 

METHODS 

Human  biopsy  specimens  were  obtaine(l  from  the  deltoid,  bicejis  brachii, 
([Uailriceps  feinoi-is  and  ga>t rocneniius  muscle-.  Specinu'iis  were  also  obtained 
from  labbit  and  cat  skeletal  niuscde,  cardiac  mustde  and  brain  tissue.  The 
s])eciniens  were  frozen  rapidly  in  di'y  ice  and  stored  at  —25  degrees  Centi- 
grade, l-lxtiacts  were  ])repai-ed  by  homogenizing  the  specimens  (oO  to  100  mg) 
in  ten  \()luines  of  0.2")  M  sucrose,  using  a  Potter- I\h"ehjeni  honiogenizer.  The 
liomogenatt'  was  centrifuged  at  20,000  X  g  for  30  minutes  and  the  supernatant 
used  for  electiophoresis. 

Kioin  l)r|i;niiiii  11!  of  XcuiDloiiv.  Till'  Mount  Sinai  Hospital.  Xrw  Yoik.  N.Y. 

l-'i-oiii  Mr,lir;il  Xcui'.ilouv  Hr.ancli.  XatioHMl  In>imitc  of  XriiinlMi:),;,!  Disca.scs  and 
Hlindnrss,  Xaiinn.il  lnsiuut(s  of  Hcalili.  f.S.  Pulilic  Health  Sn  \  i,-,  .  Department  of 
Health,  Education,  and  \V(dfarc,  Bcthesda,  Maryland  20014. 
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The  appai'iitus  cmploycil  for  electrophoresis  was  the  EC  470  A'ertical  <^el/'' 
the  method  heinij;  a  modification  upon  that  of  Raymond  I  14).  The  <fels  wei'e 
prepared  liefore  each  I'un  by  ad(Hn<i  0.2  nd  of  X ,  X .  X ,  X'-tetraniethyU^thyl- 
one-diamine  (TAIED)  a/nd  0.4  gm  ammonium  persulfate  to  a  fiheicd  sohi- 
tion  of  10  gm  cyanogum  in  200  ml  of  tris-huffer,  pH  8.2,  thus  pro(hicing  a  gcd 
of  5%  acryhimide.  The  buffer  contained  ti'is  I  hy(h'oxymethyl  i  annnomethane. 
215.5  gm;  disodium  ethylene  diannneteti'a-acetate.  18. o  gm ;  and  boric  acid. 
110.0  gm,  in  two  liters  of  distilled  water.  The  stock  buffer  was  diluted  ten 
times  before  use  in  the  electiode  \-es.-el>  and  foi'  |)repai'atioii  of  the  gel.  The 
buffer  was  recirculated  to  maintain  a  (•(jii.-tant  pll  and  (■(inipo>it ion.  Twenty 
microliters  of  extract  were  applied  to  each  trench  formed  at  the  upper  end  of 
the  gel. 

Water  at  lo°  C\  was  circidated  through  the  innei'  and  outei-  plates.  A  direct 
current  of  2o0  \-olts  was  api)lied,  the  effective  ^•oltage  being  20  \-olt>  i)er 
centimetei',  and  the  current  120  milliamjx'res  at  the  beginning,  and  90  milli- 
amperes  at  the  end  of  the  electrojihoresis.  Total  dui'ation  of  the  electrophoresis 
was  120  minutes. 

Following  electrophoresis  the  bands  of  creatine  pliosphokinase  were  visu- 
alized by  staining  in  a  solution  containing  adeno-ine-o-dijjhosphate  sodium 
salt,  60  mg  (O.OOLM);  hexokiiiase,  300  microliters;  glucos(-6-i)hosphate  de- 
hydrogenase, 300  microliters;  gluccjse,  60  mg  (0.0()3M);  magnesium  chloride 
(MgCl.-6H.()),  210  mg  lO.OLM);  nicotinamide  ademne  dimudeotide  phos- 
phate (NADP  or  TPXl,  90  mg  (O.OOl.'i.M);  .MTT  1 3- 1 4 ,  o-dimethyl-thiazolyl- 
2)-2.5-di])henyl  tetrazolium  bromide.  48  n)g;  tris-bufter  (O.Oo.Ml,  pH  7.4, 
100  nd.  Creatine  ])hos|)liate,  loO  mg  l0.004Ml,  i>  added  to  the  solution  as 
well  as  ])henazine  methosulfate  I  I  mg  ml),  2.4  ml.  Iii(ad)ation  was  maintained 
for  two  hours  at  37  degree.-  ( "entigradc'.  A  control  solution  was  ])repared  in  a 
similar  tnanner.  but  creatine  phosphate  was  not  added.  This  method  is  an 
adai;)tation  of  the  method  for  the  biochemical  deteiniin.atioii  of  ci'eatine  jihos- 
phokinase  as  described  by  Olivei-  (  lo)  and  Xielsen  and  Ludvigseii  ( 16j. 

KESCLTS 

Using  acrylamide  gel  as  the  ^upl)orting  medium,  cicatine  i)hosi)hokinase 
isoenzymes  chai'actei'istic  of  skeletal  mus(de.  cai'diac  nuis(de  and  bi-ain  have 
been  obsei'vecl.  The  mo>t  anodic  l)and  has  a  mol)ility  similai'  to  that  of  al- 
bumin and  is  characteiastic  of  bi'ain  CPK.  Cardiac  muscle  creatine  jjhos- 
phokinase  appeals  in  the  I'egion  of  alpha-two  globulin,  while  sk(detal  mus(de 
shows  a  ]iredonmiant  band  having  a  mobility  between  that  of  l)eta  and  gamma 
globulin  (Fig  1).  Serum  contains  one  i)ink-colore(l  band  migrating  connnensu- 
rate  with  the  brain  band. 

In  addition  to  the  ■■chai'acteristic"  band,  bi-ain  tissue  exti'act  also  manifests 
a  band  with  the  mobility  of  the  heai't  nnixde  fraction,  lleai't  mus(de  shows 
the  band  characteristic  of  'dieart"  and  also  the  skeletal  muscde  pattern. 

^^'hen  creatine  i)hosphate  is  omitted  from  the  incubating  solution,  the  band^ 

*  E-C  Apparatus  Coriioration,  Pliiladclijliia.  Pennsylvania. 
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A  B  C  D  E 

F  G  H 

Fig.  1.  Imii  iiz\  1111-  i.i  i  ii  iiiiiii  ]i|iii~|>li()kiiiasi' :  A.  Si  riiin  i  lrct loiilidrosis,  amido-blark 
.stain.  H.  I':ii'cii(i|ili(iiv>i<  ill  iini-ilc  rMr.ici,  ainiilii-liKick  stnin.  ('.  Kiam  extract;  creatine 

l.lHi,-|.ll,-|le  nlllllleil  iV.illl  1 1 1( 'U 1  i;  1 1  I'll  I  llv.lll.  D.  lle;irl  rxllarl;  rle,ill!|e  ]  il  H  ispl  la  t  e  Omitted 
from  llicllhat  inn  lliinl.  Iv  Slsilelal  II1UM-Ie  exlr.irl;  iTialllM  |  ili.  i-|  ili.al  e  oinilleil  from  in- 
(ailialinli  llilld.  The  ditfii.se  li.ands  rei-resenl  un^i  1 1 1]  hv.-m  .  I  iii\ .  ikllia>e  acMvily.  F-H.  Brain, 
heart,  anil  .skelet.al  muscle  (-xtracts,  respectiN'eh' ;  crealine  iih()s|iliate  in<-liided  in  incubation 
fluid. 

ilo  not  appear,  I lowcvcf,  a  ilii't'tisc  liaiul  can  soiiict inics  he  seen  when  tlie  ;j;el 
is  incuhateil  in  thi.-  ine<liuin,  mi^i'at inti;  neai'  the  'heart  hand."  This  pi-ohahly 
re|)resents  niyokinase  actix'ity.  and  can  lie  inhihited  hy  iiichidin^  adeno.<ine 
nionophosphate  (O.OOI.Ml  in  t  he  incnhat  ion  mediiiiu  ll7l. 

Samples  of  skeletal  inus(de  and  seiMini  wei'e  -tudied  iVom  patients  suffering 
from  hereditary  myopathic.-,  siich  as  the  niiiMailar  dy.-t ropliies,  tlie  inflam- 
matory myopathies,  periodic  paralysis  and  \'arions  neuropathic  disorders.  No 
characteristic  differences  were  |)resent  in  the  patterns  from  the  aforemen- 
tioned patient.-  a>  compared  to  "normal"  htmian  muscle,  AIoreo\-er,  the  iso- 
enzymes of  cat  and  ralihit  skeletal  mn.-(de  resenihled  those  of  human  timscle. 

Discrssiox 

The  studies  described  above  indicate  that  creatine  phosphokinase  exi.sfs  in 
se\'eral  molecular  forms,  Detil  and  \'an  Breeman  (ISl.  nsinu;  agar  gel,  observed 
one  hand  deri\'ei|  fi-om  brain  which  had  a  greater  (dect i-o|)horetic  mobility  than 
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the  siiijilc  band  of  >kclcral  inu>clc.  \Mtli  heart  tissue  extracts,  two  hands 
were  noted  which  were  iii(listiniiui>hahle  iVoni  those  of  hraiii  and  skeletal 
muscle  as  well  as  three  others  with  intermediate  mobility.  Sjo^•all  and  Voigt 
(19)  described  foui'  bands  usini^  stai'ch  <j;el  electrophoresis.  il<)we\-er,  with  agar 
gel  electrophoi'csis  of  nms(de  and  bi-ain  extracts,  only  one  band  was  noted, 
respectively,  dependent  on  the  pi'e>enc<'  of  creatine  phosphate.  The  bands 
moved  in  o|)posite  iliicctions. 

The  obsei'\-ati(in>  of  Kai-  and  Pearson  (201,  using  agar  gel,  indicated  that 
CPK  from  luunan  skeletal  mus(de  and  heart  could  be  resolved  into  three 
bands.  Rosalki  (21)  sttidied  the  isoenzymes  of  CPK  separated  on  cellulose 
acetate  membranes.  He  found  that  caidiac  mus(de  showed  a  major  band  be- 
tween that  of  beta  and  ganuna  globulin.  A  nnnoi'  component  with  a  mobility 
of  aljiha-2-globidin  was  also  noted.  Specimens  of  "red"  skeletal  nniscle 
showed  the  same  pattern  although  "white"  skeletal  muscle  revealed  only  the 
majoi'  i.-oenzyme  band. 

Using  agar  gel.  \'an  I)ei-  \'een  and  \\'illebi-ands  (22l  (lemon>t rated  the 
existence  of  three  isoenzymes  of  ci'eatine  pliospliokinase.  Pathologic  muscles 
were  not  studied.  Howe\-ei-,  they  did  detect  iwo  i>oenzymes  in  the  semm  of 
patients  with  myocardial  infarctioi]  and  one  or  two  of  these  isoenzymes  in  one 
patient  with  muscular  dysti  ophy. 

Studies  of  the  ontogeny  of  creatine  kinase  isoenzymes  in  the  rat  brain, 
heai't,  and  skeletal  muscle,  and  in  chicken  skeletal  mtis(de  by  agar  gel  electro- 
phoi'e>i-  re\-e;ile(l  that  three  different  bands  are  pre.-ent  in  the  adult  ani- 
mal (.23).  In  adult  animals  the  brain  isoenzyme  (I  I  migrates  toward  the 
anode.  Skeletal  muscde  and  heart  showe(l  a  cathodic  migi'ating  band  (III) 
while  the  heart  tissue  also  >howe<l  a  l>and  of  intermetliate  electrophoretic 
mobility  (11).  Dui'ing  the  eni'ly  stages  of  ontogeny,  only  isoenzyme  I  was 
present  in  the  oi'gans.  This  band  disap])eai'e(l  slowly  in  skeletal  muscle,  being 
replaced  li>'  i~oenz\'ines  II  and  then  III.  The  adtilt  |)attern  was  reached  about 
90  days  aflei-  l>nth  in  the  I'at  and  at  hatching  in  the  chicken.  Ileai't  muscle 
manifested  a  snnilar  transition  l)Ut  the  changes  commenced  earlier  and  re- 
mained stationary  at  the  isoenzyme  II  and  isoenzyme  III  stage.  Brain  tissue 
possessed  isoenzyme  I  throughout  life. 

Acrylamide  gel  is  a  good  me(lium  for  demonstrating  the  isoenzymes  of  crea- 
tine phos])hokinase.  Although  the  afoicmentioned  results  are  at  \-ariance  with 
some  of  the  findings  of  other  in\-estigators,  this  may  repi'esent  differences  in 
methodology  regarding  type,  ])II  and  ionic  sti'ength  of  the  buffer,  and  tempera- 
ture and  duration  of  electi'ophoi-esis.  I  lo\\-e\-ei-,  the  pi-esence  of  skeletal  muscle, 
brain  and  cardiac  muscle  isoenzymes  has  been  ;iscei  tanied. 

In  contrast  to  the  changes  in  the  i>()enz>-me-  of  l;ictic  dehydrogenase  in 
patients  suffering  fi-om  myopathic  and  nem'opathic  disorders,  no  characteristic 
trait  in  the  CPK  patterns  was  noted  in  these  patients. 

>t  M.MAIiV 

The  isoenzymes  of  creatine  pho>phokinase  have  been  studied  using  acryla- 
mide gel  as  the  supporting  medimn.  The  existence  of  specific  patterns  for 
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serum,  brain,  skeletal  muscle  and  cardiac  muscle  were  noted.  The  sample.- 
from  patients  with  neuro])atliic  and  myopathic  disorflers  showed  no  char- 
actei'istic  clian<ies  lYoni  that  ohscrved  in  normals. 
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Buccal  Androsterone  Therapy  of  Hirsutism: 
A  Preliminary  Report 

SOLOMON  I.  (iHIBOFF.  .M.D..  am.  WALTER  I  UTTKPvWKrr,  .\LD. 

Studies  have  directed  attention  to  ])otential  l)io!o<i:ic  piopcrtic^  of  hormonal 
metaboHtes  which  may  be  unhke  or  antagonistic  to  those  exhibited  liy  their 
precursor  hormones.  (1  i  Such  examples  include  the  obsei  vation  of  the  thermo- 
genic properties  of  etiocholaiiolone  i2i  a>  well  as  the  chole.-Teiol.  triglyceride 
and  phospholipid  lowering  elfects  of  cstei  ified  androsterone  i3-()i .  It  is  conceiv- 
able that  physiologic  intei'action  of  the  l)recur^or  hormone  with  its  in  vivo 
metabolites  may  affect  expression  of  hormonal  action  in  man  il).  This  system 
may  preserve  homeostasis  by  allow  iiig  for  a  feed-back  mechanism. 

Testosterone  has  been  suggoti  d  a>  the  androgen  responsible  for  the  growth 
of  facial  and  body  hair  in  some  patients  with  "idiopathic"  hirsutism  (7).  Ele- 
vated levels  of  plasma  (8,  9)  and  urinary  testosterone  (10)  have  been  described 
since  in  many  of  these  subjects.  Investigations  of  patients  with  hirsutism  of 
varying  etiologies  (11-16)  have  frecjuently  demonstrated  increased  levels  of 
urinary  conjugated  androsteione,  a  metabolite  of  three  i)0tential  hirsutism-iiro- 
ducing  hormones;  testosterone,  androstcnedione  and  dehydioei.iandro-teionc  . 
Androsterone,  although  not  secreted  by  the  adrenal  or  gonad,  is  con>i(lei-ed  to 
be  a  mild  androgen  on  the  basis  of  animal  experiments  (17).  However,  the  oi)- 
servation  of  conjugated  anflrosterone  in  the  urine  of  normal  non-hirsute  women, 
at  times  in  greater  cjuantitie>  than  in  normal  males  (18-20),  suggested  a  dis- 
parity in  the  attempt  to  relate  Inr-utism  to  urinary  androsterone  level. 

The  puipo^e  of  tln>  coiiniiunication  is  to  report  the  use  of  a  buccal  prepara- 
tion of  unconjugated  an(lro^terolle  in  the  treatment  of  hirsutism  and  its  effect 
upon  the  urinary  excretion  of  testosterone  and  epitestostei'one. 

M.\TERI.\LS  .WD  METHODS 

The  clinical  material  is  summarized  in  Table  1.  All  nine  ])atieiits  liacl  been 
shaving  their  face  regularly  and  had  marked  beard  growth.  They  received  a 
placebo  dose  of  inert  buccal  tablets  for  four  weeks  prior  to  instituting  buccal 
unconjugated  androsterone*  and  reporterl  no  improvement.  Buccal  adminis- 
tration was  selected  to  avoid  the  rapid  ( f  conjugation  of  androsterone  which 
otherwise  might  occur  with  oral  administration.  A  divided  dosage  of  five  oO 
nig  buccal  tablets  daily  was  selected  for  this  purpose.  The  buccal  route  pro- 
duced adequate  absori)tion  of  androsterone  as  demonstratefl  in  the  urinary 
steroid  chromatograms"""  of  patients  E.S.  and  D.S.  (Table  2).  Improvement 

From  tlic  Division  of  Endociinolofi.v  of  tlic  DcpaitiiienI  of  Medicine,  The  Mount  Siiiai 
Hospital,  New  York,  N.Y. 

*  Formula  of  tlip  bufcal  tablet-  .Vnilrosterone  .  .  .  50.0  nin  ner  1000  lal)..  Polvetiivlt  ne 
Glycol  6000...  149,0  gm  per  1000  tai)..  and  Magnesium  St(  arate  .  .  1.0  >;ni  ].«r  1000  fah.. 
kindly  supplied  by  Dr.  Jack  Black.  Sdierinfr  Corijoration.  Bloonifield.  X.J. 

**  Perfonned  by  Bioscience  Lai)()ratorie.<,  ^'.m  Xuys.  Califoinia  (21) 
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I.  GRIBOFF  AND  W.  FUTTERWEIT 


TABLE  1 


i^ine  Hirsute  Females  Treated  with  Buccal  Androsterone  50  my  Five  Times  Daily  or  250  mg 
Four  Times  Daily 


Patient 

Age 

Diagnosis 

Results 

Comment 

1.  E.S. 

47 

I  H 

Twice  (laily  snuviiig,  decreased  to  every  other  day.  In- 

crease ol  dosage  to  250  ing  (j.i.d.  did  not  alter  the  ini- 

provenieiil . 

2.  D.b. 

82 

I.H. 

I 

I)aily  sliavmg  ul  lace,  deci'<'ased  lo  (>vei'V  2  I?  days. 

3.  R.K. 

28 

I.H. 

I 

Daily  shaving  ol  lace,  decreased  to  every  other  day. 

4.  N.D. 

£6 

I.H. 

I 

l)ail>-  shaving  of  face,  decreased  lo  ever\-  ol  her  day. 

5.  S.S. 

27 

S.L. 

I 

(5.  L.R. 

D.L. 

I 

7.  S.L. 

32 

S.L. 

F 

No  improvenieni  of  daily  shaving  even  with  an  increase  of 

dosage  to  250  nig  ([.i.d. 

8.  J.M. 

35 

S.L. 

F 

No  inijirovenientof  daily  shaving  even  with  an  increase  of 

dosage  lo  250  nig  ([.i.d. 

9.  J.K. 

38 

S.L. 

F 

No  ini|iroveineiil  of  daily  shavingeven  with  an  increase  of 

dosage  to  250  ing  ([.i.d. 

Key:  I.H. — Idiopathic  Hirsutism 
S.L.  Steiii-L(>venlhal 
D.L.    Diffuse  Luleiiiizalion  of  Ovaries 
I  Improved 
F — Failure 


T.VBLE  2 


Urinary  Steroid  Chroinatdyrcuns*  injon  mid  diirinij  iinrnil  Androsterone  Therapy  in  Tiro 
Fiiiiiilcs  irilli  Iiiiiipnilii,  Uirsitlisiii 


Steroid 

Normal  values 

Patient  E.S.  (age  47) 

Patient  D.S.  (age  32) 

5/1/61 
Control 

8/1/61 
On  500 
mg/d 

10/21/61 
Control 

1/22/62 
On  250 
mg/d 

6-15 

8.3 

59.0 

6.6 

35.0 

Dehvdrocpiaiididslerone  

0-2.5 

0.1 

1.4 

0.2 

0.4 

0.8-4.9 

1.1 

4.1 

1.1 

l.() 

Ainlroslerone  

0.5-3.7 

0.8 

45.0 

1  .6 

24.4 

IhiOil  i;ii,iciiolanolone  

0.2-1.7 

0.4 

1.7 

0.1 

0.3 

.Viidrosleroiie   

0-0.5 

0.2 

1.6 

<0.1 

0.2 

11  kel(.  I'Juicholanolone   

0.3-1.2 

0.3 

1.4 

0.1 

0.2 

11  kciu  Audroslerune  

0.0-2.4 

0.1 

1.7 

<0.1 

0.2 

.V   !■;  Ualiu   

0.3-1.4 

0.7 

11.0 

1 .4 

15.3 

17 OIK'S  ((  deiin-.Xelsoii)  

2.0-6.0 

4.4 

3.0 

2.8 

1.3 

Pregiianetriol  

Up  to  4.0 

3.9 

1.4 

*  Perfoi'ined  l)y  Bio-Scieiice  Laboratories,  \'aii  Nuys,  California  and  expressed  as  mg/24 
hours. 


\v;is  L^iiULicil  hy  the  patient's  ( k'crca.^c  in  r(';j;iihir  r('(Hiir('ineiit  for  slKn'in.ij;  and 
1)>-  facial  photot^raplis  taken  24  lioui's  after  slia\-in^.  rrinary  tcstostci uin>  and 
cpilotostcionc  detcrniiiiat  ioiis  w  ere  jxTfoniuMl  hy  the  nu'thod  of  Ftitterweit, 
et  al  (10.  22,  23).  The  iiietliod  inxoh'es  lliin-layer  and  f^a.s-li(iuid  (•liromatog- 
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TABLE  3 


Suppression  of  I'l  inani  Tvsloxlerone  and  Epileslusterune  Gliiciironide*  hij  Buccal 
A  ndroxterone  250  mg/d  for  1  month 


Patient 

Age 

Sex 

Diagnosis 

Testosterone  and  epitestosterone 
glucuronide  (iig/2i  br) 

Control 

During  treatment 

1.  a-E.8. 

47 

F 

Idiopat hie  Hirsuli.'sin 

47 

2 

b-E.S. 

48 

F 

Sefoiici  S\ipi_)re.s.sioii  1  Year 
after  Therapy  Halted 

57 

4 

2.  E.O. 

29 

F 

Idiopathic  Hirsutism 

102 

13 

3.  M.S. 

24 

F 

Idiopathic  Hirsutism 

54 

10 

4.  A.C. 

40 

M 

Bilateral  Adrenalectomy 

92 

23 

*  \'ahies  for  normal  males  (age  19-29  years,  65-348);  (age  30-40  years,  45-178);  normal 
females  (age  10-53  years,  2-lOj  (lOj. 


raphy  employing  C-1,  2-3  H-testostt  ione  as  a  tracer.  The  normal  levels  of  the 
combined  urinary  excretion  of  testosterone  and  epitestosterone  glucuronide  in 
normal  adult  females  varies  from  2-10  /xg  24  hr,  with  a  mean  excretion  of 
6  iMg  (10). 

RE.'^ULTS 

A  definite  decrease  in  shaving  requirement  was  noted  in  six  patients  follow- 
ing 3  to  4  weeks  of  buccal  androsterone  administration  iTal)le  1 1.  The  benefits 
obtained  within  four  months  did  not  llrogressi^■ely  increase  with  continuation 
of  treatment  for  periods  up  to  18  months.  In  no  patient,  however,  was  there 
total  cessation  of  beard  growth.  Following  discontinuation  of  treatment  the 
beard  growth  gradually  returned  toward  the  original  freciuency  of  shaving. 
Three  patients  failed  to  demonstrate  any  significant  improvement.  Other  than 
the  bitter  taste  of  the  buccal  tablets  there  were  no  adverse  efTects  of  the 
medication.  Specifically  there  was  no  chanjic  in  menses,  libido,  appetite, 
weight  or  blood  pressure.  One  patient  (R.K.i  became  pregnant  while  on  ther- 
apy and  the  drug  was  discontinued  in  her  second  month  of  gestation.  She 
delivered  a  normal  male  child  at  full  term. 

Studies  of  urinary  testosterone  and  epitestosterone  glucuronide  excretion 
were  performed  in  three  females  with  idiojjathic  hirsutism  and  elevated  basal 
urinary  androgen  metal)olite  levels.  One  patient  (E.S.i  was  studied  twice. 
After  one  month  of  buccal  androsteione  therapy  the  uiinai  y  toto-tcrone  and 
epitestosterone  glucuronide  levels  were  markedly  decreased  in  these  subjects 
(Table  3).  In  addition,  a  bilaterally  adrenalectomized  male  (A.C.)  was  given 
buccal  androsterone  for  one  month  and  also  demonstrated  a  marked  decrease 
in  these  urinary  androgen  metabolites. 

DISCUSSION 

The  studies  described  are  of  particular  interest  in  view  of  the  report  by 
Davis  et  al  (24)  who  demonstrated  suppression  of  testosterone  production  in 
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males  with  pliysiolouiic  doses  of  aiidroiicii  "i-a-iiu'tliyl-diliydi'otcstostfi-oiic. 
The  aiKh'oj^cn  was  coiisidorcd  to  he  siipprcssinti;  tlic  iiitcrstitial-ccll  stiniuhitiiig 
hormone  secretion  of  the  pituitary  inland.  Zarate  et  al  (2.")1  achninisteri'd  an 
anti-androgen,  IT-a-niethyl-h-nortotostcroiic.  to  28  women  with  idiopatliie 
hirsutism  and  tioteil  lesseniiii^  of  tlie  hirsutism  in  20.  Oui'  observation  of  a  de- 
crt'ase  of  urinary  testosterone  and  epitestosterone  U'\-els  m  four  suhjects  I'e- 
ceivini^  huccal  an(h'osteronc  su,<2;u:ests  that  free  an(h'o>tei'one  may  partiei])atc 
in  a  feed-hack  mechanism  which  attempts  to  hloclv  or  moiHfy  excessi\-e  endo<2;e- 
nous  i>i'()(hiction  of  actixc  an(h'ou;(>n. 

SXlMMAR'i' 

Six  of  nine  suhjects  with  hirsutism  of  ^•arious  etiologies  li(nopathic  hirsu- 
tism, Stein-I>e\-enthal  syn(h'ome  and  (hfftise  hiteinization  of  tlie  o\'aries)  deni- 
onstrateil  cHnical  respoir^e  to  a  luiccal  pri'pai'ation  of  unconjugaled  an(hH)ster- 
one.  ddn'ee  fenudes  with  i(hopathic  hii'sutism  and  an  a(h'enalecl()nnzeil  male 
subject  demonstrateil  a  marked  decrease  in  the  urinary  exci'etion  of  testostei'- 
one  and  epiti'stosterone  glucuronide  recei\-ing  the  andi'ostei'one  prepai'a- 

tion.  The  jihysiological  imi)lications  of  these  findings  are  briefly  discussed. 
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Fever,  Hepatospleiiomegaly  and  Pulmonary  Densities 

Fl^v^KI.I^■  m.  kliox,  m  d. 

A  62  year  old  Venezuelan  housewife  was  admitted  because  of  fever,  chills, 
weakness  and  a  20  pound  loss  in  weii^ht. 

Se\-en  weeks  prior  to  adnnssion  she  develoi)ed  fever,  chills  and  night  sweats. 
On  adnnssion  to  the  hosi)ital  in  Venezuela,  the  liver  and  spleen  were  en- 
larged. An  oral  cholecystograni,  intravenous  pyelogram,  barium  enema  and 
u])per  gastrointestinal  examinations  were  reported  as  normal.  She  was  treated 
vvith  niultii)le  antibiotics  without  im])ro\-ement  and  was  transft'rred  to  The 
Mount  Sinai  Hospital  for  further  I'valuation. 

There  was  no  antecedent  ujiper  respii-atory  infection,  nausea,  vomiting  or 
contact  with  tuberculosis. 

She  was  acutely  ill.  The  blood  pressure  was  130/80,  pulse  84/min,  respira- 
tions 16/min,  and  temperature  104°F.  Her  head  and  neck  were  normal  ex- 
ce])t  for  a  1  cm  freely  movable  node  in  the  left  supraclavicular  fossa.  Scattered 
rales  were  heard  in  the  left  jiosterior  lung  field,  and  the  heart  was  normal.  The 
liver  and  spleen  were  jtaljiated  4  cm  below  the  costal  margin.  The  neurologic 
examination  was  normal.  The  hemoglobin  was  10.9  gm  100  cc,  the  white 
tjlood  count  was  4,100/cu  mm  wdth  66%  segmented  leukocytes,  19%  band 
forms,  10%  lymphocytes,  4%  monocytes,  and  1%  eosinophils.  The  erythrocyte 
sedimentation  rate  was  62  mm  'hr.  and  the  platelet  count  was  200,000/cu 
mm.  The  blood  urea  nitrogen  was  12  mg  100  cc,  the  fasting  blood  sugar  106  mg/ 
100  cc,  and  alkaline  phosphatase  activity  7.9  Bessie-Lowry  units.  The  serum 
bilirubin,  prothrombin  time,  and  transaminase  activities  were  normal.  The 
serum  albumin  w'as  2.39  gm  TOO  cc,  aljjhai  globulin  0.55  gm/100  cc,  alpha2 
0.639  gm/100  cc,  beta  0.479  gm  TOO  cc  and  gamma  2.59  gm/lOO  cc.  There  was 
slight  proteinuria  and  the  urinary  sediment  contained  6  to  10  white  blood 
cells  pel-  high  power  field.  Several  blood  cultures  were  sterile.  Monotest,  latex 
fixation,  LE  preitai-ation  and  fel)rile  agglutinin  studies  were  negative.  An  x- 
ray  film  of  the  chest  I'evealed  nodular  densities  throughout  both  lung  fields 
and  distortion  of  the  i)tilmonary  mai'kings.  An  intravenous  i)yelogram  and  x- 
ray  examination  of  the  skeleton  were  normal.  Skin  tests  for  histoplasmosis, 
blastomycosis,  coccidiomycosis  and  tuberculosis  were  nonreactive.  A  stool  ex- 
amination foi'  ova  and  parasites  wa>  noiiual.  She  continued  to  have  tempera- 
ture elevations  to  104°F.  A  bone  nianow  examination  and  biopsy  of  the  liver 
were  performed.  She  became  jaundiced,  and  the  liver  and  spleen  were  noted  to 
be  larger.  The  serum  alkaline  phosphatase  was  20.8  Bessie-Lowry  units.  Asci- 
tes and  peripheral  edema  developed  and  she  became  disoriented.  She  expired 
on  the  38th  hosjiital  day. 

From  the  DopartniPiit  of  Pathology,  Tlu>  Mount  Sinai  Hospital,  Xew  York,  N.Y. 
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Fig.  1.  Chr.«t  X-r;iy  showing  extensive  calcification  of  tlie  posterior  mediastinal  nodes. 

Dr.  L.  E.  Siltzbach*:  This  patient  had  a  fatal  febrile  illnes.s  of  some  12 
weeks  duration  unresponsive  to  the  ordinary  antibiotics.  She  had  peculiar 
nodules  in  the  lungs,  and  negative  skin  tests  to  the  ordinary  delayed  type 
antigens.  The  lymph  nodes  in  the  jiosterior  mediastinum,  and  the  retro- 
peritoneal area  showed  calcification  of  the  entii-e  node  substance  (Fig  1).  The 
two  most  common  causes  of  such  calcification  would  be  tuberculosis  and 
histoplasmosis. 

The  possibility  of  gallbladder  disease  was  considered  in  Venezuela,  proba- 
bly because  she  had  a  palpable  liver.  They  also  looked  for  a  liver  abscess,  par- 
ticularly an  amoebic  abscess.  However,  nodules  in  the  lung  present  here  are 
incompatible  with  a  spreading  amoebic  abscess. 

The  enteric  and  febrile  agglutinins  were  negative  and  therefore  typhoid  and 
salmonellosis  would  be  unlikely  as  a  cause  of  the  fever.  In  addition,  the 
liver  and  spleen  were  quite  large  and  nodular  lesions  in  the  lungs  are  not 
usually  part  of  the  amoebic  infections. 

Similarly,  I  need  not  consider  such  conditions  which  may  be  common  in 
areas  of  Venezuela  like  malaria  or  other  parasitic  diseases.  There  was  no 
eosinophilia  or  identifiable  parasites.  Deep  fungal  infections  can  certainly 
produce  this  state  but  I  do  not  know  how  to  prove  the  diagnosis  without  some 
focalizing  area  of  involvement.  Remember,  this  patient  had  no  respiratory  or 
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gastrointestinal  symiitonis.  As  a  matter  of  fact,  except  for  the  fever  and  night 
sweats,  the  constitutional  signs  were  surprisingly  minimal.  A  bone  marrow 
exannnation  and  l)iopsy  of  the  liver  apj^arently  revealed  significant  abnor- 
malities and  the  results  of  these  examinations  are  being  withheld. 

One  should  certainly  consider  an  infectious  cause  of  the  fever  such  as  tu- 
berculosis. I  will  return  to  this  consideration  shortly.  Other  causes  of  fever  in- 
clude tumors.  Hypernephroma  which  metastasizes  to  the  lung  produces  fever 
and  it  is  possible  that  the  patient  had  some  liver  damage  prior  to  the  onset  of 
her  illness.  However,  there  is  no  irregularity  or  elevation  of  the  right  dome  of 
the  diaphragm.  Pancreatic  and  hnig  tumors  also  occasionally  give  fever  but 
there  is  no  supporting  e\-i(lence  to  make  these  diagnoses  either. 

Lymphoma  is  sometimes  a  very  difficult  diagnosis  to  establish.  Hepato- 
sjilenomegaly,  peripheral  node  enlargement,  unremitting  fever  are  character- 
istic but  nodules  in  the  lung  without  mediastinal  adenopathy  is  an  uncommon 
fintling  in  intrathoracic  Hodgkin's  disease.  Generally,  by  the  time  there  are 
nodidations  in  the  lung,  mediastinal  adenopathy  is  also  present  although  there 
are  exceptions  to  that  rule.  I  am  not  satisfied  with  a  diagnosis  of  lymphoma 
particularly  because  the  constellation  of  symptoms  does  not  quite  fit.  I  would 
have  expected  the  patient  to  be  more  anemic  or  to  have  significant  peripheral 
lymphadenopathy.  On  the  other  hand,  I  camiot  exclude  the  diagnosis  of  dis- 
seminated lymphoma  with  involvement  of  the  liver  jiroducing  jaundice,  either 
by  lymph  nodes  compressing  the  common  duct,  or  more  by  direct  lymphoma- 
tous  involvement  of  the  liver. 

I  have  already,  more  or  less,  dismissed  gallbladder  disease  and  I  don't 
believe  she  had  suppurative  cholangitis  or  a  jiyelophlebitis  since  she  did  not 
show  any  tenderness  or  focalizing  signs  in  the  right  upjier  cjuadrant.  Nor  do 
I  think  she  had  a  hepatic  abscess  or  metastatic  tumor  in  the  liver.  Although 
geograiihirally,  coming  from  Venezuela,  she  jirobably  would  be  more  likely 
to  contract  amebiasis  (11  per  cent  of  the  population  of  the  United  States  have 
Entamoeba  histolytica  in  their  stools),  she  had  none  of  the  physical  or 
laboratory  features. 

I  am  also  miable  to  rule  out  the  possibility  that  the  findings  which  were 
present  during  her  recent  illness  and  which  brought  her  death  actually  pre- 
ceded her  ilhu'ss.  She  could,  for  example,  have  had  a  postnecrotic  cirrhosis  and 
her  death  may  then  have  resultetl  from  liver  failure.  Since  jaundice  came 
rathei-  late  in  her  illness,  a  drug  may  have  been  responsible.  We  are  not  told 
what  drugs  were  used  but  drugs  such  as  paraaminosalicylic  acid  and  isoniazid 
used  in  the  treatment  of  tuberculosis,  or  diodoquin  in  the  treatment  of 
amoebic  dysentery  may  produce  jaundice.  If  paraaminosalicylic  acid  was  re- 
sponsible and  was  administered  to  the  patient  perhaps  three  weeks  or  more 
before  her  death,  this  could  explain  some  but  not  all  of  the  clinical  findings. 

Finally,  the  ]iatient  could  have  had  miliary  tuberculosis,  in  spite  of  the 
negative  tuberculin  test.  Patients  with  miliary  tulierculosis  may  not  react  to 
tuberculin  although  contiary  to  the  general  impression,  most  commonly  do 
react  to  tuberculin.  When  one  does  not  obtain  a  positive  tuberculin  reaction  in 
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miliary  tuberculosis,  it  is  worrisome.  In  the  cachectic  patient,  or  one  dying  in 
uremia,  or  in  patients  with  lymphoma  or  sarcoidosis,  the  tuberculin  test  is 
often  negative.  On  the  basis  of  what  we  are  given,  I  would  be  willing  to  as- 
sume that  this  ]iaticnt  had  tuberculosis  in  spite  of  the  negative  tuberculin 
reaction  because  of  the  calcified  lymph  nodes  in  the  posterior  mediastinum. 
The  ]:)atient  also  had  a  negative  histoplasmin  test. 

In  Venezuela  in  1936,  the  death  rate  from  tuberculosis  was  243  per  100,000. 
This  woman  was  born  in  1906,  at  a  time  when  the  tuberculosis  death  rate 
was  close  to  550  per  100,000.  She  could  then  easily  be  exposed  during  her 
lifetime  to  many  tuberculosis  patients.  By  1962,  the  death  rate  for  tuberculo- 
sis had  dropped  in  Venezuela,  as  it  had  all  over  the  world,  from  20  to  14  per 
100,000.  In  the  United  States  it  was  less  than  5  per  100,000  in  that  year. 

I  am  not  so  concerned  with  localized  pulmonary  tuberculosis  as  I  am  with 
extrapulmonary  tuberculosis  in  this  patient.  If  we  inspect  the  statistics  in 
Venezuela  of  deaths  from  extrapulmonary  tuberculosis  in  the  year  1960,  there 
were  2.1  per  100,000  deaths  whereas  in  the  United  States  it  was  only  0.4  per 
100,000  deaths.  Therefore,  the  incidence  of  deaths  from  disseminated  tu- 
berculosis in  Venezuela  is  about  five  times  as  great  as  it  was  in  the  United 
States.  With  that  epidemiologic  background,  in  spite  of  the  negative  tubercu- 
lin skin  test,  this  woman,  I  believe,  could  have  had  miliary  tuberculosis.  Ac- 
cording to  Dr.  A.  R.  Rich,  pathologically  miliary  tuberculosis  should  include 
a  minimum  of  three  organ.< — lung,  liver  and  spleen,  all  of  which  could  be 
present  here.  She  had  he]iatosi)lenomegaly  and  nodules  in  the  lung.  I  must 
aflmit  that  the  nodules  in  the  lung  were  not  those  usually  seen  in  miliary 
tuberculosis.  They  were  not  of  miliary  size,  not  universally  distributed,  nor 
were  they  more  dense  or  larger  in  the  upper  lobes.  However,  occasionally 
disseminated  tuberculosis  is  not  a  granulomatous  or  a  productive  inflammatory 
process.  Thfic  may  l)e  ])iedominant  areas  of  necrosis  and  in  some,  when  there 
is  acute  dissemination,  the  lesions  are  attended  by  little  response  in  terms  of 
epitheloid  cell  tubercle  formation.  This  nonproductive  form  of  hematogenous 
tuberculosis  is  common  in  debilitated  children  and  the  aged. 

In  the  absence  of  information  regarding  the  liver  biopsy,  my  diagnosis, 
therefore,  is  a  patchwork  because  it  suggests  that  the  jaundice  may  best  be  ex- 
plained by  an  exogenous  cause  rather  than  by  the  disease  itself.  This  exogenous 
cause  may  have  been  a  sensitivity  to  a  drug  used  in  the  course  of  her  treat- 
ment which  I  think  may  have  been  miliary  tuberculosis.  Obviously,  a  patient 
with  high  fever  who  does  not  respond  to  antibiotics  may  well  have  been 
getting  antituberculosis  drug  therapy.  PAS  is  often  included  in  such  a  regi- 
men. I  place  great  emphasis  on  the  presence  of  calcified  nodes  in  posterior 
mediastinum  and  the  retroperitoneal  regions  of  the  abdomen.  These  could  have 
been  old  calcified  tuberculous  lymph  nodes  which  served  as  a  source  of  the 
fatal  miliary  dissemination.  Such  calcified  nodes  are  also  found  in  histoplas- 
mosis. 

Dr.  Freedman'^ :  Thank  you.  Dr.  Siltzbach.  The  ]\Ienghini  needle  biopsy  of 
*  Resident  in  Pathology,  The  Mount  Sinai  Hospital,  New  York,  N.Y. 
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Fig.  2.  Two  contili'im  iaii  iiianulnin,!-  m  ihc  periplioral  area  of  the  liver.  Several  Lang- 
han's  giant  fells  are  .-^con  in, -row)  (H  ^-  K  100). 

the  liver  performed  during  life  showed  granulomatous  lesions  with  giant  cells 
of  the  Laiit^han's  type,  but  without  caseation  (Fig  2).  The  bone  marrow  biopsy 
also  contained  tuberculoid  lesions,  with  many  histiocytes  (Fig  3).  Acid  fast 
stains  ])erformed  on  all  the  tissues  were  negative.  When  the  liver  and  bone 
marrow  l)ioi)sies  were  examined  under  high  power  field,  intracellular  organisms 
were  seen,  suggesting  a  fungal  disease.  Although  omitted  in  the  protocol,  the 
patient  wa.'^  treated  with  amphotericin  in  addition  to  isoniazid  and  para- 
aminosalicylic  acid. 

At  autojisy  she  was  deeply  jaundiced  and  the  abdomen  was  distended  by 
ascites.  The  s])leen  weighed  1,500  grams  (normal  150  grams),  and  was  soft  and 
mottled  with  heint)iihages.  The  abdominal  lymph  nodes  were  large  and  showed 
evidence  of  necrosis  and  calcification.  The  lymphoid  follicles  were  reduced  in 
size,  and  there  was  marked  reticuloendothelial  proliferation.  Silver  stains  of 
the  spleen  demonstrated  intracellular  organisms  (Fig.  41 . 

The  li\er  was  enlarged  to  about  three  times  the  noiinal  size.  The  capsule 
was  smooth,  and  the  cut  surface  showed  unifoi'mly  distril)uted  areas  of  necro- 
sis and  fibrosis.  There  was  a  disarray  of  the  liver  architecture.  Cords  of 
necrotic  liver  tissue  were  disrupted  by  fibi-ous  tubercles  which  showed  periph- 
eral Ku])ffer  cell  proliferation.  Both  Kupffer  cells  and  dying  hepatocytes 
were  filled  with  oval-shaped  organisms  (Fig  51.  In  addition  there  was  evidence 
of  cholestasis. 

The  kidneys  were  slightly  enlarged  and  showed  a  few  petechial  hemorrhages. 


Fig.  4.  Intracellular  organism  in  the  histiocytes  within  the  spleen  (SiKcr  inetlicnamine 
X  400). 
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Fig.  6.  Hi.stoplasma  organisms  within  the  bone  marrow  (H  &  E  X  960). 
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The  stomach  and  the  I'einaiiidcr  of  the  intestinal  tract  were  unreniarkal)le 
exce])t  for  a  few  petechiae. 

The  hmgs  were  vohiniinous  and  ^I'ayish  white  nodules  wei'e  found  on  the 
subplenral  sui'face.  In  the  hiluni  were  lar<^e  calcified  nodes.  A  subacute  ty])e  of 
pneumonia  was  present,  and  within  the  exudate  many  histiocytic  cells  con- 
tainin,<;  intractdlnlar  oi'ganisms. 

The  hone  mai'i'ow  was  somewhat  liypocelhdar,  and  contained  abundant 
ovoid  iiitracellulai'  organisms  that  were  identified  by  culture  as  II istupUisma 
capsiildtiitN  i  Fig  6) . 

Dr.  Silfzlxich:  How  did  the  lungs  aj^jiear  microscopically? 

Dr.  Freed  man :  They  were  hemorrhagic  but  not  jiroductive  and  there  was  no 
caseation. 

Dr.  Siltzbach:  This  is  very  interesting  because  you'll  recall  I  considered  two 
conditions — tuberculosis  and  histoplasmosis  before  finally  choosing  tuberculo- 
sis. If  the  patient  had  come  from  the  Ohio  or  Mississippi  Valley,  we  would 
have  chosen  histoplasmosis  rather  than  tuberculosis.  I  stressed  that  thei'e  is  a 
difference  between  the  calcification  of  lymph  nodes  in  histojdasmosis  and 
tuberculosis.  In  histoplasmosis,  there  is  a  tendency  for  the  entire  node  to  be- 
come calcified  whereas  in  tuberculosis  the  calcification  is  lamellaterl  or  as- 
sumes a  shape  which  I  choose  to  call  "popcoi'n"  calcification.  As  you  know, 
HistopldstiKi  capsulatum  is  an  organism  that  needs  moisture  and  a  temjx'rate 
climate  to  grow  so  that  it  is  common  in  the  valleys  around  major  rivers.  Thus, 
in  South  America  and  in  the  United  States,  histoplasmosis  is  found  around 
the  Ohio,  Missouri  and  Mississippi  Valleys,  and  along  the  mouth  and  outlet 
of  the  Amazon. 

Final   Diagnosis:    1.  Systemic    histoplasmosis    involving    lung,  liver, 

BONE  marrow,  lymph  NODES  AND  SPLEEN. 

Received  for  publication  December  15,  1.967 
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CASE  NO.  299 


A  sixteeii-year-old  l)oy  was  admitted  to  the  hospital  with  chief  complaint 
of  pain  in  the  left  ankle.  Twenty-seven  months  prior  to  admission  the  boy 
sustained  a  trivial  injury  to  the  left  ankle.  A  radiograph  was  obtained  and 
reported  a>  negative  (Fig  1).  Pain  and  swelling  gradually  subsided  and  the 
ankle  became  completely  asymptomatic.  Ten  months  \mor  to  admission  an- 
other minor  injury  was  sustained  while  wrestling  during  school  gj-mnastics. 
Four  moiitli^  prior  to  admission  the  ankle  began  to  hurt  during  many  of  the 
u>ual  gym  acti\ities.  Pain  persisted  and  gradually  increased  in  severity  until 
the  time  of  a(Unission. 

Radiographic  study  of  the  left  ankle  was  performed  a  few  days  prior  to 
ailinis>i()ii  (Fig,  2A  and  Bl.  There  was  a  5  cm  ovoid  lucent  defect  located 
posteriorly  in  the  lower  tibial  metaphysis.  There  was  no  sclerosis  or  in- 
filtration in  the  surrounding  l)one.  The  lesion  was  limited  distally  by  the 
closed  einphy>eal  line.  It  caused  a  thin  shell  of  the  posterior  cortex  to  bulge 
smoothly:  the  thinned  cortical  bone  was  deficient  over  the  apex  of  the  bulge 
where  presmnably  the  le-ion  was  limited  by  periosteum.  There  was  no  indica- 
tion of  an  infiltrating  soft  tissue  mass.  A  zone  of  periosteal  new  bone  was 
obser\(Ml  medially  but  no  fracture  was  seen.  Scrutiny  of  the  radiographs  made 
twenty->e\-en  mc)ntli>  previously  revealed  a  minute  defect  in  the  subperiosteal 
cortex  of  the  tibia  at  the  >ite  where  the  lesion  was  now  located  (Fig  II.  The 
radiographic  diagnosi,-  wa>  aneurysmal  bone  cyst. 

At  surgery  tlu'  thin  posterior  cortical  l)ulge  was  confirmed  and  the  deficient 
bone  over  the  apex  of  the  lesion  was  also  noted.  A  ?-olid  tumor  was  encoun- 
tered, grayi>li-yellow  in  color,  with  fine  spicules  of  bone  within  its  substance. 
The  tumor  >helled  out  easily.  The  tumor  bed  was  carefully  curetted  and  an 
iliac  bone  graft  was  employed  to  fill  the  bony  deficiency.  The  jiostoperative 
course  was  uneventful. 

The  pathologist  reported  a  lobulated  rubbery  to  firm  tumor  mass  which 
on  gross  section  was  focally  cystic  and  hemorrhagic,  the  small  cysts  meas- 
m-ing  up  to  6  nun  in  diameter.  Histologically  there  were  noted  irregular  vascu- 
lar chainie]>  filled  with  red  blood  cells.  There  was  an  irregular  scattering  of 
multinuck'ated  giant  cells.  Some  areas  were  undergoing  irregular  and  imper- 
fect calcification.  The  histologic  diagnosis  was  aneur\'smal  bone  cyst. 

DISCUSSION 

The  term  aneurysmal  bone  cyst  was  used  by  Jaffe  and  Lichtenstein  (1)  in 
1942  for  a  benign,  solitaiy,  lytic  bone  lesion,  which  was  described  originally 
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Case  299,  Fig.  1.  Lateral  view  of  left  lower  leg  and  ankle  taken  twenty-seven 
months  prior  to  admission  shows  a  minute  defect  in  the  subperiosteal  cortex  of  the  distal 
tibial  metaphysis  posteriorly,  measuring  4  mm  in  length  and  1  mm  in  depth.  It  is  located 
2.5  cm  above  the  epiphyseal  line  (arrow).  No  other  bony  abnormality  is  noted. 

in  1893  by  Van  Arsdalc  i2i.  The  lesion  had  been  Iviiowii  ])i-cviously  l)y  a  spec- 
trum of  terms:  ossifyiiii^  lieiiiatoina,  sul)|)ei'i()>teal  ^iaiit  cell  tumor,  aty])ical 
giant  cell  tumor,  beni;j;ii  aiitiiionia,  and  benii^n  bone  aneuiysni.  Altliouii;h  the 
etiology  is  not  l^nown,  the  lesion  is  most  likely  a  dysi)lastic  de\-(doi)mental 
bony  abnormality  (3 ) . 

Typically,  the  lesion  is  located  eccentiically  in  the  metaphysis  of  a  long  bone 
or  in  a  vertebral  apix'iidage  of  a  child  oi'  young  adult.  Its  hallmai'k  is  the 
"blow-out"  configuration  (4 1.  The  lesion  may  occasionally  a|)peai-  in  other 
bones  (5,  61.  The  typical  I'oentgen  featui'es  as  illustrated  by  tlie  case  pre- 
sented may  of  coui'se  be  absent  (7l,  and  in  such  cases  the  I'oentgeii  dilfei-ential 
diagnosis  may  include  giant  cell  tumor,  unicameral  bone  cyst,  non-ossify- 
ing fibioma  and  other  •  giant-cell  variants,"  hyperparathyroidism  and  post- 
traumatic effect  (8,  9).  Malignancy  is  not  ordinarily  in  question  although 
aggressive  local  growth  and  recurrence  may  necessitate  radical  surgery  to  erad- 
icate the  lesion.  Local  e.xcision  and  curettage,  with  bone  chijis  employed  to 
fill  a  large  defect,  will  usually  suffice  for  control  (10) . 

It  is  generally  accepted  that  aneurysmal  bone  cyst  is  subperiostcally  ori- 
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entcd  in  origin;  this  is  inferred  from  its  eccentric  location  and  cortical  ex- 
pansion. It  is  of  great  interest  in  this  case,  therefore,  to  be  able  to  document  a 
tiny  subperiosteal  lesion  before  any  deformity  occurred  (Fig  Ij,  and  to  reflect 
on  its  rapid  progress  over  a  twenty-seven  month  span.  Whether  the  history  of 
trauma  is  significant  is,  of  course,  speculative. 

-Harvey  M.  Peck 

Case  Report:  Aneurysmal  bone  cyst  with  documented  subperiosteal 

ORIGIN. 
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Case  299,  Fig.  2A.  Lateral  view  of  left  lower  leg  and  ankle  taken  shortly  before 
admission  shows  a  large  ovoid  defect  measuring  5  cm  in  length  located  posteriorly 
in  the  lower  tibial  metaphysis.  There  is  no  sclerosis  or  infiltration  in  the  surrounding 
bone.  The  lesion  is  limited  inferiorly  by  the  closed  epiphyseal  line.  A  thin  shell  of  cortex 
bulges  smoothly  over  the  lesion  posteriorly  but  only  periosteum  is  left  over  the  apex 
of  the  bulge. 

Case  299,  Fig.  2B.  Frontal  view  of  ankle  again  shows  the  defect.  The  superior 
margin  appears  to  be  bevelled,  due  to  the  superimposition  of  anterior  and  posterior 
extensions  of  the  lesion.  The  lower  margin  stops  precisely  at  the  closed  epiphyseal 
line.  There  is  periosteal  new  bone  on  the  inner  aspect  of  the  lower  tibial  metaphysis 
but  there  is  no  indication  of  fracture. 
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CASE  NO.  300 

A  tw()-yt'ai--ol(l  whkv  iVinale  wa-  admitted  to  the  hospital  because  of  an 
attack  of  hroiicliial  astlnna,  at  which  time  routine  urinalysis  had  shown  evi- 
dence of  infection.  UriiU'  cultui-e  was  stront^ly  positive  with  growth  of  over  a 
million  colonit's  of  I-Jschcrichni  roli  recorded.  Desjnte  three  months  of  anti- 
i)iotic  theiapy.  I'epeat  urine  culture  remained  jiositive  with  growth  of  over  one 
hundii'd  thousand  colonies  of  E.  coli  recoided.  The  patient  was  therefore  re- 
atlmitted  to  tlu'  hos|)ital  for  nroloiiical  e^•aluation. 

(u'nei-al  physical  examination  I'evealed  no  abnormality  and  routine  labora- 
tory .-tmlies  wei-e  normal  except  for  the  urinary  findings.  Intravenous  pyclo- 
"ii'am  \v:i-  perfonned  (Fig  li.  There  was  good  function  bilaterally.  The  in- 
tei-nal  -truclure-  of  the  right  nppei'  ti'act  were  dilated  and  l)lunte(l.  both 
ureter-  wei'e  dihite<l,  and  tlu'  I'ight  uretei'  was  tortuous.  There  wa-  2.7  cm  of 
renal  parenchyma  sepai'ating  the  top  of  the  right  kidney  from  the  most  su- 
perioi'  iinei'nal  collecting  structure,  gi'eater  di-tance  than  expected  and  greater 
than  on  the  opposite  side.  In  the  bladiler,  delayed  films  demonstrated  a  3.5 
cm  exquisitely  sharp  and  I'ound  lucent  tilling  defect  which  occupied  the  floor 
of  the  blailder  just  to  the  right  of  the  midline.  The  diagnosis  of  a  ureterocele 
was  >ugge-te(l.  The  conhguration  of  the  upjter  jiole  of  the  right  kidney 
raised  tlie  ([Uc-tion  of  a  du|)licated  system  with  blockage  and  failure  of  func- 
tion in  the  supei'ior  portion.  A  voiding  cystouiethrogram  was  performed.  The 
patient  apjieart'd  to  void  well,  but  a  satisfactory  demonstration  of  the  m'e- 
thra  itself  was  not  obtained. 

The  ])atient  was  ex|doi-ed  and  a  large  ureterocele  was  found  in  the  floor  of 
the  l)ladder.  A  large  opening  wa>  found  in  the  l)ase  of  the  ureterocele  measur- 
ing a|)pi'oximately  1  cm  in  diameter,  apparently  a  in-eteral  orifice.  This  was 
catheterized  for  5  or  G  cm.  On  the  superior  contour  of  the  ureterocele  there 
was  another  m'eteral  orifice  of  moi'e  normal  caliber,  but  this  could  not  be 
catheterized  dui-ing  surgery.  The  urett-rocele  was  resected  and  the  bladder 
clo-cd  with  a  >u|irapubic  catheter  kd't  indwelling. 

Po>toperati\cly.  tlie  patient's  ui'inary  ti'act  infection  resolved  on  antibiotic 
therapy.  Twel\-e  day>  aftei'  surgei  y.  a  cy>t()gram  was  performed  I  Fig  2). 
?^ixtv  cubic  centimeters  of  opa(|ue  mati'rial  was  mtroduced  into  the  bladder 
via  a  straight  catheter.  The  uicterocele  was  no  longer  seen.  ^Marked  reflux 
occurred  into  a  veiy  tortuous  and  dilated  right  ureter  w'ith  retrograde  filling 
of  the  collecting  system  of  the  upper  pole  on  the  right  side.  The  refiuxed  opaque 
material  delineated  the  entire  dupHcation,  and  the  internal  structures  were 
markeilly  dilated  and  blunted. 

niscussiox 

A  ureterocele  is  a  mass  within  the  urinary  bladder  composed  of  prolapsed 
mucosa  of  the  distal  meter.  When  the  bladder  is  filled  with  opaque  material 
from  below,  the  nieteiocele  presents  as  a  homogeneous  negative  shadow;  it  is 
filled  with  non-oi)acilied  urine  and  surrounded  bj'  contrast  material.  AVhen 


Case  300,  Fig.  1.  Sixty  minute  film  from  intravenous  pyelogram  shows  a  sharply 
outlined  3.5  cm  round  lucent  filling  defect  occupying  the  fioor  of  the  bladder.  There  is 
dilatation  of  both  ureters  and  tortuosity  of  the  right  ureter.  The  right  upper  tract  is 
dilated  and  the  internal  structures  are  blunted.  An  arrow  points  to  the  top  of  the  right 
kidney,  the  margin  of  which  is  2.7  cm  from  the  opaque  material  in  the  most  superior 
internal  collecting  structure.  The  comparable  distance  on  the  opposite  side  is  within 
normal  limits.  The  presumption  here  is  that  there  is  a  duplication  of  the  collecting 
system  on  the  right  side  with  the  superior  portion  of  the  system  not  visualized.  The 
filling  defect  in  the  bladder  suggests  a  ureterocele,  ectopic  in  location,  related  to  the 
orifice  of  the  ureter  draining  the  superior  duplication. 

l'J7 


198 


RADIOLOGICAL  NOTES 


Case  300,  Fig.  2.  Radiographs  made  after  the  introduction  of  60  cc  of  opaque 
material  into  the  bladder  via  a  straight  catheter  reveal  prompt  reflux  into  a  markedly 
dilated  and  tortuous  right  ureter,  but  this  is  a  different  ureter  from  that  demonstrated 
on  the  intravenous  study.  Opaque  material  reaches  the  superior  duplication  which  is 
dilated  and  blunted.  The  examination  was  performed  twelve  days  after  resection  of 
the  ectopic  ureterocele. 
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lioth  the  lower  urctri'  ami  the  bladder  are  filled  with  opaque  iiiatei'ial,  as 
duriiiti  intravenous  pyelography,  both  the  outside  and  the  inside  of  the  uretero- 
cele are  delineated  by  contrast  material  and  only  the  thin  wall  of  prolapsed 
inucosa  creates  a  negative  shadow.  With  slight  prolapse  and  a  small  lesion, 
this  thin  ne>i;ative  shadow  assumes  the  characteristic  "cobra-head"  configura- 
tion. ll()we\-er  when  the  lesion  is  large,  as  in  the  case  presented,  hydrody- 
nanncs  can>e  it  to  become  spherical. 

'File  ui'eterocele  generally  obstructs  the  ureter  from  which  it  originates. 
U'hen  large,  it  may  obstruct  the  ureters  of  both  sides.  It  may  be  confused 
with  a  bladder  neoi)lasm  or  may  even  prolapse  through  the  urethra  (1).  There 
IS  an  unusually  frequent  association  with  duplication  of  the  urinary  tracts, 
and  as  in  the  case  presented,  the  ureterocele  then  derives  from  the  ureter  which 
drains  the  more  .superior  renal  pelvis  and  which  inserts  more  inferiorly  in  the 
bladder  floor  (2). 

-Harvey  M.  Peck 

Case  Report:  Ureterocele,  duplex  collectl\g  .system,  axd  ob-structive 
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CASE  NO.  301 

A  fifty-six  year  old  woman  consulted  her  physician  with  a  chief  complaint 
of  weakness.  For  two  or  three  weeks  she  had  become  progressively  more 
tired  and  weak,  epigastric  pain  had  developed,  and  some  weight  loss  was 
noted.  A  history  of  black  stools  was  elicited.  On  examination,  the  patient  was 
markedly  pale  and  had  epigastric  tenderness.  Laboratory  data  revealed  hemo- 
globin 7.1  gm,  red  blood  cells  2.8  million,  and  stool  guaiac  examination  sti  ongly 
positive.  The  patient  was  admitted  to  the  hospital  for  further  evaluation. 

Past  history  revealed  an  episode  of  dizziness  and  epigastric  pain  lasting 
twenty-four  hours  which  had  occurred  two  years  prior  to  admission.  There 
was  no  history  of  rectal  bleeding  or  black  stools  at  that  time.  No  laboratory 
tests  were  obtained.  Gastrointestinal  series  was  performed  (Fig  1  a  and  b).  No 
abnormality  was  noted  at  that  time,  but  in  retrospect  there  was  a  2.5  cm. 
round  filling  defect  which  projected  into  the  air  shadow  of  the  fundus  on  an 
erect  view,  and  was  seen  en  face  on  a  prone  film. 

On  admission  to  the  hospital,  physical  examination  revealed  some  epigastric 
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Case  301,  Fig.  lA.  Erect  posteroanterior  view  of  the  stomach  from  a  gastroin- 
testinal series  performed  two  years  prior  to  admission  shows  a  2.5  cm  soft  tissue 
shadow  projecting  into  the  air  bubble  medially  about  at  the  level  of  the  esophago- 
gastric junction.  The  barium-air  fluid  level  is  located  just  below  this  soft  tissue  shadow 
which  is  not  coated  by  barium.  Remainder  of  the  stomach  shows  no  unusual  feature. 

tendenicss  hut  there  was  no  other  po.sitive  finding.  Gastrointestinal  series  was 
perfonned  (Fig  2  a-d).  A  very  large  filling  defect  in  the  proximal  stomach 
was  noted  with  smooth  margins  and  a  large  central  ulceration.  The  i-adiolo- 
gist  advanced  the  diagnosis  of  a  large  sarcoma,  probably  a  leiomyosarcoma. 
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Case  301,  Fig.  IB.  Prone  drinking  film  in  the  right  anterior  oblique  projection 
(reversed  in  reproduction)  includes  the  esophagus  and  upper  portion  of  the  stomach. 
Barium  runs  around  a  smooth,  sharply  outlined,  round  filling  defect  in  the  fundus  of 
the  stomach  (arrow).  The  defect  is  located  slightly  below  and  lateral  to  the  esophago- 
gastric junction.  The  fact  that  it  is  rimmed  by  barium  in  the  prone  position  suggests 
that  it  is  on  the  anterior  rather  than  the  posterior  wall.  The  roentgen  features  in  this 
en  face  view  are  consistent  with  a  submucosal  tumor. 

After  transfusion  therapy,  the  patient  was  explored.  A  large  tumor  of  the 
fundus  and  cardia  of  the  stomach  was  found ;  ])roximal  gastrectomy  was  per- 
formed with  esophagogastrostomy  and  pyloroplasty. 

The  pathologist  described  a  large  caulifiower-like  tumor  in  the  gastric  speci- 
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Case  301,  Fig.  2A.  Prone  posteroanterior  view  of  the  stomach  from  a  gastroin- 
testinal series  performed  at  time  of  admission  shows  a  very  large  filling  defect  oc- 
cupying the  upper  portion  of  the  body  of  the  stomach.  The  lesion  measures  8  cm  in 
greatest  diameter  and  the  margins  are  quite  smooth  [arrows).  Within  the  lesion  there  is 
seen  a  large  amorphous  collection  of  barium  which  represents  ulceration.  The  dramatic 
change  in  size  is  noted  in  comparison  with  Fig.  lA. 
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Case  301,  Fig.  2B.  Prone  drinking  film  of  the  esophagus  in  right  anterior  oblique 
projection  includes  the  esophagus  and  the  upper  portion  of  the  stomach.  The  filling 
defect  is  outlined  by  air  superiorly  and  by  barium  inferiorly  (orrows).  Within  the 
lesion  the  ulcer  crater  is  filled  by  air  and  is  recognized  by  a  zone  of  increased  lucency. 
Compare  this  illustration  with  Fig.  IB. 
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Case  301,  Fig.  2C.  Prone  right  anterior  oblique  view  of  the  stomach  shows  an 
en  face  view  of  the  large  mass.  The  margins  are  smooth  (arrows).  The  central  ulcera- 
tion is  filled  with  barium. 

men  witli  a  large  eentral  ulceration.  The  periplieral  tumor  margins  were  rolled 
and  smooth  without  nodularity.  The  tumor  completely  replaced  the  muscu- 
laris  and  cau.sed  puckering  of  the  underlying  serosal  tissue.  Neither  the  sur- 
geon nor  the  pathologist  founfl  any  evidence  of  local  spread  and  several  lymph 
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Case  301,  Fig.  2D.  Erect  posteroanterior  view  shows  the  stomach  filled  with  barium 
with  the  fluid  level  reaching  almost  to  the  top  of  the  lesion.  Barium  delineates  the 
smooth  lateral  margin  of  the  lesion  (along  lateral  arrows).  The  upper  margin  of  the 
soft  tissue  mass  projects  into  the  gastric  air  bubble  {arrow  A).  Barium  also  outlines  the 
irregular  depths  of  the  ulceration  (medial  arrows). 
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nodes  which  were  examined  were  negative  for  tumor.  Histologically,  there 
were  fascicles  of  neoplastic  spindle  cells  with  frequent  mitotic  figures  and  the 
histologic  (liagnosi.-  was  leiomyosarcoma. 

DISCUSSION 

The  roentgen  features  in  this  case  are  tyi)ical.  On  the  initial  study  the  le- 
sion i)resente(l  as  a  submucosal  mass.  The  surface  iiattern  seemed  smooth, 
the  margins  were  exciuisitely  sharp,  and  the  contour  of  the  wall  blended 
gradually  with  that  of  the  mass.  There  was  no  ulcer  or  nodularity  to  suggest 
a  malignant  character.  It  is  of  more  than  little  interest,  therefore,  to  observe 
the  remarkable  transformation  which  occurixMl  owv  a  two  year  period.  The 
lesion  ultimately  became  ([uite  large  and  bulky,  and  developed  a  saucer-like 
central  ulceration  with  an  irregular  base.  The  symnieti'ical  shape,  smooth 
margins,  absence  of  nodularity  or  evidence  of  surrounding  infiltration  are 
features  which  favor  the  diagnosis  of  sarcoma  rather  than  carcinoma.  Of 
course,  once  the  subnnicosal  nature  of  the  lesion  is  recognized  on  the  original 
study,  carcinoma  becomes  an  unlikely  possibility.  From  the  spectrum  of  sar- 
comata, leiomyosarcoma  and  lym])homa  are  the  two  most  likely  choices. 

-Harvey  Peck 

Case  Report:  (J.astric  leiomyosarcoma  with  remarkable  progress  over  a 

TWO  YEAR  period. 

Ackiioirlrdiiniciit 

This  case  is  prc.-tMited  through  the  courtesy  of  Dr.  Julius  Cohen  and  Dr.  Al- 
fred ]\Ioscarella,  (lood  Samaritan  Hospital,  Suff'ern,  New  York. 

CASE  NO.  302 

A  forty-three  y(>ar  old  woman  consulted  her  ])hysician  because  of  pain  in  the 
right  ankle  region  for  a])proximately  eight  months  duration.  She  stated  that 
the  pain  had  come  on  gradually,  there  was  always  local  tenderness,  and  oc- 
casionally tlieri'  was  some  reilncss  of  the  ovt'rlying  tissues.  She  localized  her 
pain  precisely  to  the  distal  tibial  shaft  above  the  malleolar  region.  She  denied 
chills,  fever,  or  systemic  illness,  and  there  was  no  ])ast  history  of  an  acute  or 
unusual  infection.  Her  family  physician  palpated  a  thickening  of  the  bone 
of  the  lower  tibial  shaft  and  refei'red  her  for  X-ray  examination. 

Conventional  radiographic  study  of  the  right  lower  tibia  showed  an  ill-de- 
fined lucent  zone  in  the  distal  metaphysis  with  a  thin  surrounding  sclerotic 
margin.  It  measured  2  cm  in  length,  and  was  somewhat  elongated  in  shape.  A 
vi'iy  nnnimal  periosteal  reaction  was  seen  on  the  me(lial  aspect  of  the  tibia  at 
the  le^•el  of  the  lesion  (Fig  1).  Laminagraphic  sections  through  the  lesion  were 
jierformed  in  frontal  and  lateral  projections  (Fig  2  a  and  bl.  The  studies 
confirmed  the  presence  of  the  lesion  and  a  somewhat  irregular  sclerotic  margina- 
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Case  302,  Fig.  1.  Internal  oblique  view  of  the  right  ankle  demonstrates  a  2  cm 
ill-defined  lucent  zone  in  the  distal  tibial  metaphysis  with  a  thin  sclerotic  margin.  A 
very  minimal  periosteal  reaction  can  be  seen  on  the  medial  aspect  of  the  bone  at 
the  level  of  the  lesion. 

tion.  The  lesion  was  oriented  to  the  medullary  cavity  rather  than  the  cortex. 
Periosteal  new  bone  was  again  delineated. 

The  patient  was  adinitte(l  to  the  hos])ital  where  general  physical  examina- 
tion and  routine  lahoi-atoiy  data  were  noi'mal.  The  right  distal  tibia  was  ex- 
plored through  an  aiiterioi-  ajjpi'oach.  The  >iu-geon  confirmed  the  ])i-i'sence  of 
])eriosteal  new  bone.  In  the  medullary  cavity,  a  small  abscess  was  encountered 
which  contained  2  to  3  cc  of  thick  pus.  No  tumor  or  neoplasm  was  found. 
The  tibia  was  saucerized  and  postojieratively,  continuous  through  and  through 
irrigation  and  suction  with  antibiotic  thei'apy  was  employed. 

The  pathologist  rejiorted  histologic  e\iilence  of  infection  with  areas  of 
acute  and  chronic  infiammatory  reaction  and  necrosis;  there  was  no  evidence 
111  neoplasm.  Cultuies  of  the  pus  gri'W  Staphylococcus  aureus,  coagulase  posi- 
tive. 

The  i)Ostoi)erative  course  was  uneventful  with  gradual  defervescence  of  a 
nnld  temperature  elevation.  Thret'  months  later  there  was  no  clinical  evidence 
of  infection,  and  the  patient  was  ambulating  normally  with  no  pain. 


Case  302,  Fig.  2A.  Frontal  lamina  graphic  section  through  the  lesion  delineates 
the  lucent  defect  and  its  thin  sclerotic  margin.  The  lesion  is  not  perfectly  symmetrical. 
It  does  not  reach  the  cortex.  The  surrounding  bone  shows  no  unusual  feature. 

Case  302,  Fig.  2B.  Lateral  laminagraphic  section  through  the  lesion  reveals  a 
more  ovoid  shape  in  this  projection.  Periosteal  new  bone  is  seen  along  the  posterior 
margin  of  the  tibia  at  the  level  of  the  lesion. 
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DISCUSSION 

Chronic  osteomyelitis  often  jiresents  a  distinctive  complex  of  clinical  and 
radiologic  findings.  In  his  liook,  Brailsfoid  i  1  )  recounts  Sir  Benjamin  Brodie's 
clinical  description  of,  and  the  author's  own  experience  with,  this  condition 
which  has  become  known  as  Brodie's  abscess.  Typically,  the  lesion  occurs  at 
the  metaphyseal  end  of  a  long  bone.  The  history  is  inordinately  long  and 
symptoms  of  pain  often  date  back  many  months  or  many  years.  The  bone  is 
tender  and  may  be  thickened  to  palpation.  Radiographically,  the  lesion  is 
lytic  and  somewhat  ill-defined  with  a  sclerotic  periphery.  Long  duration  and 
increased  severity  icsult  in  better  demarcation.  The  lesion  is  not  round  as  a 
rule  but  rather  elongated  in  shape;  it  is  usually  metai^hyscal  in  location,  rarely 
subperiosteal  or  in  the  mid-shaft.  The  process  is  generally  limited  by  the 
epiphyseal  line  and  dovs  not  involve  the  epiphysis  or  the  joint.  There  is  no 
sequestrum.  Periosteal  new-bone  formation  usually  is  seen  and  accounts  for 
the  clinical  thickening  of  the  bone,  l)ut  may  occasionally  be  absent.  The  pus 
is  usually  sterile  on  culture,  but  when  cultures  are  positive  the  organisms  are 
the  same  as  those  found  in  acute  suppurative  osteomyelitis  (2). 

Differential  diagnosis  includes  various  neoi)lastic  and  inflammatory  con- 
ditions: Ewing's  sarcoma,  metastatic  deposit,  eosinophilic  granuloma  and  non- 
specific granuloma,  tuberculosis  and  other  specific  bony  infectious  processes. 

-Harvey  M.  Peck 

Case  Report:  Chronic  csteomyelitis  (brodie's  abscess). 

Acknoirledginent 

This  case  is  presented  through  the  courtesy  of  Dr.  Julius  Cohen  and  Dr. 
Harold  Grosselfingei-,  Good  Samaritan  Hospital,  Suffern,  New  York. 
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In  T  &  A's . .  ."The  use  of  electrocoagulation 
provides  the  surgeon  with  the  means  of 
quickly  controlling  those  capillary  oozers  in 
the  tonsil  fossae,  and  especially  in  the  naso- 
pharynx (adenoid),  which  have  been  diffi- 
cult to  control.  The  surgeon  is  thus  able  to 
have  more  adequate  control  of  the  bleeding 
problem,  and  may  now  end  his  tonsil  and 
adenoid  surgery  with  a  dry  field. 
Nonflammable,  nonexplosive  FLUOTHANE 
(halothane)  permits  free  use  of  electro- 
cautery.1'2  With  this  technic,  a  decrease  in 
the  incidence  and  amount  of  immediate 
postoperative  oozing  and  bleeding  has  also 
been  repeatedly  observed. i'^  * 

FLUOTHANE 

halothane 

.,,the  most  widely  used 
inhalant  anesthetic 


FLUOTHANE  offers  these  other  benefits 
T  &  A's: 

□  nonirritating  with  minimal  odor— permits 
early  intubation''''^ 

□  can  be  used  with  oxygen  alone  as  an  "ideal 
mixture"^ 

□  won't  provoke  laryngospasm'''^  nor  stimu- 
late excessive  secretions^-^ 

□  emergence  is  rapid,  tranquil, ^•''-^  with 
minimal  nausea  and  vomiting''-^ 

o  safe  use  amply  demonstrated^-ii 

Record  of  safety  proved  in  tens  of  millions 
of  cases,  in  all  types  of  procedures . . . 

In  T  &  A's,  other  ORL's ;  ocular,  abdominal, 
and  thoracic  surgery;  neurosurgery;  in 
pediatric,  geriatric,  and  outpatient 
anesthesias. 
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3n  jWemoriam 

BELA  SCHICK 
1877-1967 

On  December  6,  1967  Dr.  Bela  Schick,  world  renowned  scientist  and 
humanitarian,  died  in  his  ninetieth  year  of  an  ilhiess  which  lasted  but  a 
few  weeks. 

Bela  Schick's  parents,  Jacob  and  Johanna  Pichler  Schick,  lived  in  Graz, 
Austria,  but  Bela,  second  of  four  children,  was  born  prematurely  in  Boglar, 
Hungary,  on  July  16,  1877  while  his  mother  was  visiting  Dr.  Telegdy,  her 
uncle. 

Bela  studied  medicine  at  the  Karl  Franz  University  in  Graz,  Austria, 
from  1895  to  1900.  Bela  Schick's  diligence,  perseverance,  talent,  and  modesty 
attracted  some  of  his  teachers.  Professors  Friedrich  Kraus,  Meinhard  Von 
Pfaundler,  and  Theodore  Escherich,  all  of  whom  became  interested  in  his 
future.  His  desire  to  become  a  pediatrician  was  answered  when  he  became 
a  volunteer  in  the  Pediatric  Department  under  Prof.  Escherich.  There  he 
met  Dr.  Clemens  Von  Pirquet.  A  very  close  friendship  and  collaboration 
began  which  resulted  in  remarkable  discoveries  in  the  fields  of  infection 
and  immunology.  In  1902,  Escherich  became  Director  of  Pediatrics  at  the 
University  of  Vienna  and  invited  Von  Pirquet  and  Schick  to  join  him. 

From  the  observations  of  the  treatment  of  scarlet  fever  with  the  Moser 
serum  came  the  appreciation  of  the  incubation  period,  the  accelerated 
reaction,  and  serum  sickness.  These  observations  led  the  way  to  the  concept 
of  "Allergy,"  a  term  coined  by  Von  Pirquet  in  1905,  and  the  book  "Serum 
Krankheit,"  authored  by  Von  Pirquet  anrl  Schick.  In  1906,  Schick  began 
his  studies  on  diphtheria  and  in  1913  announco(l  the  epoch-making  dis- 
covery, the  skin  test  for  diphtheria  immunity.  After  Escherich's  death  in 
1911,  Von  Pirquet  was  summoned  to  be  Director  of  Pediatrics  at  the  Uni- 
versity of  Vienna.  Schick  was  invited  to  remain  as  Assistant.  He  later 
became  Privat  Dozent  and  in  1918  Prof.  Extraordinarius.  In  1923,  he  left 
Vienna  to  become  Chief  of  the  Department  of  Pediatrics  at  Tlie  Mount 
Sinai  Hospital  in  New  York  and  soon  thereafter  he  also  became  Director  of 
Pediatrics  at  Seaview  Hospital  for  Childhood  Tulierculosis.  Upon  retirement 
from  Mount  Sinai  in  1942  he  served  as  Director  of  Pediatrics  at  the  Beth- 
El  Hospital  and  later  as  Visiting  Professor  at  the  Albert  Einstein  Hospital. 
There,  the  Department  of  Pediatrics  was  name(l  the  "Bela  Schick  Depart- 
ment of  Pediatrics,"  a  tribute  to  a  man  of  world  renown. 

Dr.  Schick  was  the  recipient  of  many  other  awards  and  honorary  member- 
ships in  pediatric  societies  throughout  the  world.  Among  many  others,  the 
Addington  (British)  gold  medal  for  "the  most  valualjle  discovery  for  reliev- 
ing pain  and  suffering  in  humanity";  the  New  York  Academy  of  Medicine 
gold  medal  presented  to  him  in  1938  on  the  twenty-fifth  anniversary  of  the 
discoveiy  of  the  Schick  test,  and  the  John  Howland  award  given  to  him  by 
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the  American  Pediatric  Society  on  May  3,  1958,  pleased  him  greatly.  The 
recognition  which  touched  Behi  Schick  most  was  the  album  presented  to 
him  in  1933  by  Dr.  Wilham  H.  Park  in  behalf  of  the  Department  of 
Health  of  New  York  City,  signed  by  one  million  children  who  received  the 
Schick  test  as  part  of  a  campaign  to  eliminate  diphtheria  from  New  York. 

In  the  words  of  the  Dean  of  American  Pediatrics,  Prof.  E.  A.  Park, 
Emeritus  Professor  at  Johns  Hopkins  School  of  Medicine,  "Dr.  Schick's 
greatest  discovery  was  Catherine  Fries  to  whom  he  was  married  on  December 
3,  1925."  For  forty-two  years  Catherine  and  Bela  lived  in  harmony.  They 
travelled  often  and  widely.  They  enjoyed  their  many  friendships  here  and  in 
every  part  of  the  world.  Catherine's  devotion  to  her  husband  and  his  to 
Catherine  were  extraordinary  and  beautiful  to  the  very  last. 

Rene  J.  Dubos,  famous  scientist  and  author,  Professor  at  the  Rockefeller 
Institute  and  friend  of  Bela  Schick,  wrote  the  preface  to  the  book  "Bela 
Schick  and  the  World  of  Children."  The  first  sentence  reads:  "To  his 
countless  friends  throughout  the  world  the  hero  of  this  book  is  known  as  a 
very  lovable  human  being,  endowed  with  much  vigor,  tempered  by  gentle 
smiling  wisdom."  Later  he  also  wrote  "To  hundreds  of  millions  of  other 
men  over  the  whole  planet,  the  name  Schick  calls  to  mind  not  a  person,  but 
merely  a  scratch  on  the  arm  iicrformed  to  test  susceptil)ility  to  diphtheria. 
Like  Volta,  Pasteur  and  a  few  other  scientists  whose  contributions 
affect  our  everyday  life,  Bela  Schick  must  resign  himself  to  seeing  his  name 
reduced — or  is  it  not  rather  magnified — to  the  size  of  a  common  household 
word,  one  of  almost  universal  usage." 

In  the  epilogue  of  the  same  book.  Prof.  E.  A.  Park  wrote  "It  is  a  pleasure 
to  read  about  my  great  friend,  Bela  Schick  whom  I  so  wholly  admire  and 
when  self-seeking  bigoted,  evil  men  keep  our  minds  in  turmoil  and  make  us 
anxious  and  fearful  for  the  future,  it  should  be  a  relief  to  you  to  be  led 
away  for  a  little  in  the  green  pastures  and  still  waters  of  his  tranquil  life." 
Later,  "The  reason  that  he  is  a  great  teacher  is  because  his  store  of  knowledge 
is  so  great  and  so  unique.  I  believe  that  he  shines  most  as  a  teacher  of  the 
privileged  few  because  the  gems  of  experience  fall  as  the  result  of  jostlings 
of  chance  rather  than  by  intention  and  one  has  to  be  close  in  order  to  pick 
them  up.  In  character  he  is  so  simple,  open  and  friendly,  so  shy  as  almost 
to  be  called  bashful  and  so  good  and  kind  that  to  become  acquainted  with 
him  is  to  love  him." 

It  was  my  good  fortune  to  be  associated  with  Dr.  Schick  from  May  1925 
through  1942  and  to  remain  a  close  friend  thereafter  for  the  rest  of  his  life. 
I  was  one  of  those  privileged  few  who  was  close  enough  to  Dr.  Schick  to  be 
able  to  pick  up  the  "gems  of  experience"  dropped  by  him. 

Professor  Bela  Schick  leaves  his  widow,  Catherine,  and  a  sister,  Lilly 
Schick,  both  of  New  York. 

Samuel  Karelitz,  M.D. 
for  the 
Editorial  Board 


Crib  Deaths:  Their  Possible  Relationsliip  to  Post-Partum 
Depression  and  Infanticide 

STUART  S.  ASCH,  M.D. 

It  has  been  various^ly  reported  that  between  20  and  30,000  infants  are  found 
dead  in  tlicir  cril).-  from  unknown  causes  eacli  year  (1.  2i.  These  mysterious 
and  liafiiiiiii  death-  liaw  all  been  placed  in  the  1 1(  -ciipt category  of  "Crib 
Deaths"  or  "Sudden  rnexpected  Death  (S.l'dJ.i  in  Infant.-."  This  category 
is  now  considere(l  to  be  the  leadniu  cau-e  of  death  in  infants  under  one  year, 
if  the  first  two  week>  of  life  aic  exiduded  i2,  3l. 

I  suggest  that  there  i>  liood  p>ychiat lie  reason  to  beheve  that  a  barge  ]iro- 
portion  of  the.-e  (U'ath-  are  actual  iiifanticiiles. 

Abiny  of  these  deatli.-  of  tniknown  etiology  have  several  specific  character- 
istic- in  connnon.  The  a^■erage  age  of  the  infant  is  usually  two  to  three 
months  (rartdy  more  than  a  moiuhsi  ;  the  infant  is  ptU  to  bed  in  good  heaUh 
but  is  found  dead  in  the  eai'ly  lioiu's  of  the  morning,  usually  face  down  in  the 
crib.  One  investigation  reports  that  the  highest  incidence  of  the  deaths  occurs 
in  January,  with  another  i>eak  in  May  (4).  It  is  probably  more  frequent  with 
Ijoys.  On  autop>y,  usually  nothing  is  found  as  a  cause  of  death. 

Sucdi  a  \vell-circtnn>cril)ed  and  well-delineated  chnical  phenomenon  cer- 
taiidy  >iigg(>t>  a  comnion  etiology.  A  great  ileal  of  work  has  lieen  done  and 
is  being  done  to  find  an  etiological  agent.  \'ai'ious  liyi>othesi'S  incluchng  ac- 
cideiual  smothering  with  the  i)lanket  and  an  enlaige(l  thymus,  have  been  con- 
sidered and  rtded  out.  At  ]iresent,  most  research  in  this  area  jiostulates  in- 
fection with  an  unknown  virus,  or  an  anapliylactic  reaction  to  some  milk 
protein. 

It  is  my  hypothesis  that  the  etiological  "agent"  must  be  sought  in  another 
direction  and  that  a  large  part  of  these  sudden  unexpected  deaths  are  in- 
fanticides, jxapeti'ateil  by  the  mother  as  a  s])ecific  marhfestation  of  a  post- 
partmn  dejiressiun. 

This  hypothesis  is  based  on  psychoanalytic  data  dealing  with  the  dynamics 
of  states  of  de])ression  and  has  been  developed  from  specific  studies  on  the 
]isychology  of  the  po>t-partiun  state,  incltiding  my  own  experience  over  many 
years  as  ])sychiatiic  con.-tdtant  to  the  obstetrical  department  of  The  Blount 
Sinai  Hos])ital  of  New  \'oik. 

I  have  i-eporte(l  wliat  I  consider  to  be  tlie  universal  fantasies  and  dynamics 
of  the  pregnant  and  ])o.-t-parttnn  woman  (5). 

A  short  period  of  dejjression,  the  "blue  period,"  is  most  likely  universal 
during  the  immediate  post-partum  i)eriod  (6l.  This  is  readily  understandable 

Fi-.ini  tlic  l)(  |iaitnipnt  of  Psychiatry,  the  Institute  of  P.svchiatrv,  The  Mount  Sinai 
Ho-pital.  Xrw  York.  X.  Y. 

An  earlier  \ersion  was  presented  at  the  meeting  of  the  American  Psychoanalytic- 
Association.  December  1967. 
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in  psychoanalytic  term.s  as  a  universal  reaction  to  an  emotionally  si[^nificant 
loss.  In  tliis  instance,  it  is  the  loss  of  the  pregnancy  state,  and  of  the  associ- 
ated feelings  and  fantasies  that  surround  a  mental  image  of  the  fetus.  Dur- 
ing pregnancy  the  fctu^  is  inevitably  and  normally  invested  with  all  kinds 
of  special  meainngs  and  fantasies,  both  conscious  and  unconscious,  including 
the  acfiuisition  of  a  phallus  oi-  the  icunioii  with  mother.  Hefoi'c  deli\-ery  the 
baby  is  always  experienced  to  some  degree  as  part  of  the  image  of  oneself. 
The  post-pai'tmn  blue  period  is  then,  in  part,  similar  to  the  reaction  that 
follows  the  loss  of  any  pai't  of  the  body.  It  is  aiudogous  to  the  depl■e^^i()n  seen 
so  fi'(>(|uently  in  surgical  patients  jjostoiieratively.  Part  of  the  self  has  been 
removed  ami  lost. 

On  aniithei'  le\-el,  the  period  of  ])i'egnancy  inevitably  stimidato  memories 
and  fantasie>  of  old  mother-child  relationships.  The  pai'turient  has  fantasies  of 
herself  in  both  rolo.  the  child  loi'  infant)  she  was  in  the  i)ast,  and  the  mother 
she  is  now.  lioth  images  do  exist  simultaneously,  although  one  can  be  al- 
ternately more  proimneiit  than  the  other.  The  dissolution  of  tin.-  mothei'-child 
relationship  with  the  deli^■ery  is  once  again  an  experience  of  loss,  and  specifi- 
cally the  emotionally  charged  loss  of  the  mothei'-child  tmity.  Such  a  'doss"  at 
deli^■ely■  re^■i^•es  feelings  associated  with  eai'lier  experiences  of  loss  in  the 
mothei''s  ciiildhood,  when  she  wa.-  not  mature  enough  to  handle  it. 

In  the  normal  post-j)artum  pati<'nt  this  is  a  self-liimting  reaction,  es.-entially 
a  moui'ning  reaction.  This  is  a  necessary  ami  normal  peiiod  during  whi(di  the 
pei'son  nuist  deal  with  the  loss  of  a  loved  one  through  some  ego  modification 
(this  includes  changes  in  the  self-image,  and  further  gi'owth  in  A'arious  ego 
ai)ilities).  The  mentally  healthy  mother  is  emotionally  flexible  and  can  read- 
just and  (]uicklv  de\'elo|)  interest  in  her  new-boi'n.  It  is  this  new  relatioirship 
with  the  I'cal  baby  whi(di  help.-  her  to  deal  with  the  feelings  of  a  loss;  the  loss 
of  both  the  fantasied  baby  of  pregnancy  (which  is  experienceil  tiuite  differently 
from  the  I'eal  bal)y).  plus  the  loss  of  the  old  mother-cliild  relationship  that 
existed  in  fantasy. 

It  may  be  that  the  woman  who  fl(i(  x  adjust  ([uicd^ly  to  hei-  "doss"  at  (Udivt'ry, 
is  able  to  do  so  l)ecause  hei'  iiKtni  identification  is  with  the  mother.  I'ather  than 
with  the  infant.  This  wotdd  imply  that  her  early  sepai'atioir'^  fi'om  the  mother 
were  dealt  with  through  the  formation  of  stable  identification.-  with  her 
mother.  The  resultant  ego  modifications  would  then  (leri\-e  from  the  de\-elop- 
ment  of  a  stable  object  constancy.  Sucli  stable  ident ilication>.  loinieil  \-eiy 
early,  may  be  tln'  basis  of  a  healthy  resi)onse  to  deli^•ely,  a  i-elatn-ely  con- 
flict-free libidinization  of  the  I'elationship  to  her  new-born  iidant  with  VA\ml 
resolution  of  the  'dilue  ])eriod." 

Post-partimi  depicssions  and  psychoses  tend  to  develop  in  those  women  who 
have  ne\-er  been  able  to  adequately  deal  with  problems  of  loss  and  separation 
in  the  couise  of  their  maturation  and  deA-eloi)ment.  These  are  women  who  fre- 
I  quently  have  difficulty  in  establishing  a  warm,  meaningful  rcdationshi])  with 
their  new  babies.  Lacking  such  a  facility  to  relate  well,  emotionally,  to  new 
personalities,  these  mothers  may  continue  to  experience  the  infant  as  an  out- 
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gider.  This  is  specifically  a  difficulty  in  investing  the  baby,  who  has  now 
moved  outside  their  bodies,  with  many  of  the  values  and  meanings  with  which 
they  hud  enveloped  the  fetus  inside.  These  new  feelings  and  attitudes  that 
develop  around  the  newborn  are  not  just  an  amalgam  of  old  feelings  about 
oneself  as  an  infant  with  her  mother.  Although  such  personal  historic  feelings 
are  necessarily  a  ])art  of  the  new  relationship,  a  healthy  mother-child  rela- 
tionship must  also  include  cntiicly  new  values,  and  a  new  object  representa- 
tion. Otherwise  we  find  the  same  kind  of  pi'oblems  tluit  we  are  familiar  with 
in  the  individual  who  shifts  from  an  oedi])al  object  to  a  new  one  through  dis- 
placement of  the  drives  alone,  who  has  not  achieved  a  corresponding  modifi- 
cation in  the  representation  of  the  object  in  his  mind.  In  both  instances  the 
psychic  representation  of  the  object  has  not  changed  significantly,  although 
the  real  object  has.  The  typical  post-partum  depressed  patient  is  unable  to  es- 
tablish either  kind  of  object  relationship.  She  can  neither  relate  to  the  baby 
as  a  new  object,  noi'  can  she  create  a  neurotic  relationship  by  directly  super- 
imposing the  old  relationship  she  once  had  with  her  mother.  Such  women  con- 
tinue to  feel  a  loss  aftei'  delivery.  They  remain  depressed,  and  may  even 
progress  to  psychosis  if  the  premoi-bid  personality  has  been  too  fragile. 

In  these  post-partum  depiessions,  suicide  becomes  a  very  real  problem  and 
remains  a  danger  for  many  months. 

It  may  be  useful  to  outline  at  this  point,  the  usual  psychodynamic  conflicts 
that  beset  depressed  i)atients  in  general.  A  great  deal  of  aggression  is  mobilized 
in  a  depressed  patient,  as  a  direct  reaction  to  the  loss  of  the  important  ob- 
ject. Such  anger  is  usually  not  clinically  a|)i)arcnt,  since  it  is  not  overt  an- 
ger directed  towards  outside  ol)jects.  Rathei',  the  depressed  patient  charac- 
teristically handles  his  anger  at  the  important  loss  by  feeling  that  he  himself 
is  no  good,  or  that  somcthinii  about  himself  is  no  good.  It  is  in  this  context 
that  desperate  and  unrealistic  attempts  may  be  made  to  change  the  situation 
and  undo  the  loss.  These  are  usually  attempts  to  get  rid  of  the  bad  part  of  the 
self  in  some  symbolic  or  even  literal  way  in  order  to  be  loved  again. 

In  the  treatment  of  depressions,  or  of  unsuccessful  suicides  after  delivery, 
it  becomes  clear  that  these  suicides  are  primitive  attempts  to  undo  the  birth 
process,  to  undo  the  physical  separation  from  the  fetus.  Careful  investigation 
has  made  it  apparent  that  such  suicides  have  the  fantasied  aim  of  reuniting 
the  mother-child  unit  in  some  symbolic  manner,  although  the  patient  is  usu- 
ally not  aw'are  of  this.  .Tumping  from  a  building  or  out  the  window  can  be 
understood  as  just  such  an  attempt  at  symbolic  reunion  with  mother  on  a 
primitive,  infantile  level.  It  seems  to  represent  reentry  through  the  portals  into 
mother's  body. 

A  lelated  but  distinct  aim  of  the  suicidal  post-partum  patient  is  the  wish 
to  ilestioy  something  she  feels  as  a  "bad"  part  of  herself.  Too  often  this  feel- 
ing of  a  "liad  i>art"  is  transposed  onto  the  baby,  especially  if  the  baby  is 
experienced  as  a  foreign  body,  if  the  mother  is  unable  to  relate  to  it  as  a  thing  | 
to  be  loved.  It  is  at  this  point  that  the  danger  of  actual  harm  to  the  infant 
arises. 

This  is  one  of  the  many  situations  in  which  we  can  see  how  suicide  and 
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homieido  are  closely  I'ehited,  and  often  even  alternative  phenomena.  They 
both  rcpi'csciit  alternative  modes  of  aggressive  acting  out  on  a  hated  ob- 
ject, since  the  object  may  be  experienced  either  inside  the  self  as  part  of  the 
depressed  i)atient's  self  hate,  or  outside  the  self  17,  8). 

This  shiftin;j;  of  roles  in  the  pregnant  woman,  the  confusion  and  altera- 
tion of  identities — who  is  the  mother  and  who  is  the  child — is  a  completely 
normal  phenomenon.  I  would  even  consider  such  lability  of  identifications 
during  pregnancy  as  necessary  for  a  satisfactory  pregnancy  and  later  for 
nuturing. 

Howe^•er,  this  kind  of  alternation  and  confusion  l)etween  child  and  mother 
can  beconx'  a  serious  iiioblem  if  the  mother-child  relationship  in  the  preg- 
nant woman's  clnldliood  and  infancy  was  defective  and  had  provoked  a  great 
deal  of  hostility  that  was  ina(le(|uately  dealt  with  at  that  time.  Although 
hostile  and  even  murdei'ous  fantasies  directed  towards  the  child  are  )iot  at  all 
unusual  during  pregnancy  (in  fact,  they  ai'e  pr()bal)ly  the  rule  I,  tliey  can 
present  sei'ious  jiroblems  if  thei'e  had  been  serious  abnoi'inality  in  the  preg- 
nant woman's  early  I'elationship  with  her  mother. 

"The  primaiy  conflict  .  .  .  I  with  both  the  fetus  or  newborn)  concei'ns  not  the 
woman's  relationship  with  her  child,  but  the  relationship  with  her  own 
mother"  (9). 

A  patient  of  mine  went  into  a  long-lasting  depression  following  the  birth  of 
a  daughter.  She  had  great  difficulty  in  controlling  her  I'age  at  this  child.  The 
daughter  had  been  given  the  patient's  fii'st  name,  Catherine,  while  her  middle 
name  was  that  of  the  patient's  mother's,  and  finally  her  nickname  was  that  of 
the  beloved  Godmother,  "Kitty."  My  patient  loved  cats  all  her  life  and  still 
kept  a  stuffed  cat  she  had  had  as  a  baby. 

When  she  became  ])iegnant  during  her  analysis,  the  intensity  of  her  mur- 
derous rage  increased,  es])ecially  when  fetal  movements  appeareil  in  the  fifth 
month.  For  some  time  there  was  a  very  real  danger  of  her  killing  the  child 
Kitty.  It  was  clear  fi-om  the  material  developed  that  the  rage  was  being  dis- 
placed from  both  her  own  mother  whom  she  disliked  but  couldn't  consciously 
hate,  and  the  fetus.  The  material  made  it  quite  clear  that  there  was  a  rapid 
shifting  in  identifications  from  among  the  three  generations,  Kitty  and  the 
fetus,  the  patient,  and  her  mother.  There  were  times  when  it  was  even  difficult 
to  know  which  of  these  was  the  conscious  object  of  her  rage. 

This  patient  finally  committed  suicide,  with  a  note  explaining  that  she  was 
protecting  the  unborn  baby  from  a  bad  mother,  clearly  the  internalized  image 
of  her  oivtt  mother.  This  case  has  been  reported  ])reviouslv  in  more  detail 
(10). 

A  schizophrenic  woman  seen  in  consultation  presented  this  confusion  of 
identities  between  self  and  child/fetus  even  more  directly.  She  had  married 
immediately  after  her  mother's  death  ten  years  before.  She  came  for  advice 
about  her  sixth  "accidental"  pregnancy  over  these  ten  years.  'T'm  still  mourn- 
ing for  my  mother,"  she  stated,  and  then  went  on  to  ask  to  be  aborted,  be- 
cause "I'm  not  ready  for  motherhood.  I  can't  stand  being  a  mother." 

Throughout  the  pregnancy  she  felt  her  mother  was  a  "Dybbuk"  inside  her. 
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She  believed  her  voice  became  "mother's"  at  times  and  her  image  in  the  mirror 
"mother's"  face. 

When  her  children  cry,  she  throws  them  into  the  back  of  the  crib,  "deep 
into  it,  against  the  fai'  wall,"  she  says,  as  if  symbolically  pushing  them  back 
into  the  womb.  During  the  present  pregnancy  she  picked  up  her  cat  and 
slammed  it  against  the  wall  on  several  occasions.  She  was  aware  that  this 
was  coiuiocted  with  rage  at  the  pregnancy.  (I  did  not  find  out  if  the  cat  was 
or  had  just  been  pregnant.  I 

While  the  daiigei'  of  suicide  in  jtost-partum  depression  is  well  known,  the 
incitlence  of  infanticide  during  this  same  jieriod  has  almost  iiever  been  com- 
mented on.  The  one  imi)ortant  exception  is  a  striking  study  conducted  in 
England  in  1927  (11).  IIoi)wood  reviewed  the  admissions  to  Broadmoor,  the 
State  Criminal  Lunatic  .V^ylum,  lor  the  pciiod  from  1900  to  1924.  He  found 
that  4^2.8'  ',  of  all  f(  imiU  hosijifdliidtioiis  u-erc  because  of  infanticide.  Almost 
all  these  acts  were  committed  within  one  year  of  childbirth.  It  was  Hop- 
wood's  observation  that  post-partum  psychosis,  ". .  .  usually  takes  the  form 
of  melancholia  with  delusions  of  unworthiness,  and  in  these  cases  ideas  of 
suicide  and  homicide  aic  more  connnon."  Of  the  total  of  166  admissions  for 
infanticide,  98  had  suicidal  ideation  while  59  had  made  actual  suicide  at- 
temi)t.s.  These  figures  again  indicate  the  close  relationship  of  suicide  and  homi- 
cide (infanticide). 

Mcllroy  commented  on  Hojjwood's  study  adding  his  own  observation,  "the 
( post-])artum  reaction)  ])atient  has  suicidal  or  homicidal  tendencies,  often  on 
iin])uls<'.  She  may  cut  her  throat  or  strangle  or  drown  her  infant"  (12). 

In  1924  the  f]nglish  I'arliament  i)assed  a  specific  Infanticide  Act  that  re- 
duced the  ci-imc  of  infanticide  during  the  j)ost-partum  period  from  murder  to  a 
felony  (12).  This  act  took  official  recognition  of  the  fact  that  infanticide  was 
often  a  specific  expression  of  a  psychopathological  reaction  to  childbirth. 

For  some  reason,  ii(>itlier  this  psychiatrically  sophisticated  piece  of  legisla- 
tion, nor  Ho])wo()d's  impressive  statistics  on  the  incidence  of  infanticide,  seems 
to  have  been  noticed  by  medical  groups  in  this  country.  This  is  all  the  more 
striking  since  it  is  not  unusual  to  pick  up  the  paper  and  read  of  a  woman 
who  jumps  from  the  roof  either  while  holding  her  infant  or  after  throwing 
the  infant  out  first.  I  have  called  attention  to  the  phenomena  of  infanticide  and 
childbeating  as  manifestations  of  i)ost-partum  depression  (5). 

It  is  understandable  that  the  idea  that  a  mother  might  kill  her  own  child  is 
an  abhoricnt  one,  and  that  most  people  are  really  unable  to  tolerate  such  a 
thought.  It  seems  (|uite  possible  that  many  instances  of  infanticide  are  camou- 
flaged with  an  imiocuous  oi'  accidental  cause  of  death  by  a  benevolent  family 
]ihysician.  "The  iini)lication  that  parents  wei'e  instrumental  in  causing  injury 
to  their  child  is  often  difficult  for  the  jihysician  to  accept"  (13).  Overt  cases 
of  infanticide  or  even  the  verbalization  of  infanticidal  thoughts  by  pregnant 
women  or  new  mothers,  (even  though  such  thoughts  are  finite  common) 
usually  meet  with  re])ugnance  and  avoidance  in  the  listener.  We  do  not  like  to 
recognize  the  existence  of  brutality  to  infants,  especially  brutality  from  the 
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parents.  This  is  why  sucli  an  extensive  phenomenon  as  the  rehited  "l)atterc(l 
child"  could  haA'c  remained  hidden  so  long  (14).  Only  now,  after  the  initial 
I)ublicity  about  that  syndrome,  are  we  beginning  to  i-ecognize  its  extent  and  the 
frighteningly  high  incidence  of  brutal  aggression  directed  towards  infants. 

When  this  background  of  information  dealing  with  postpartum  dejjression 
and  associated  suicide-homicide  im])ulses  is  kept  in  mind  while  examining  the 
phenomenon  of  "crib  deaths,''  the  significant  correlation  becomes  evident. 
"The  murderous  hostility  against  her  child  is  the  nodal  point  of  the  mother's 
de]iressive  reaction"  (15).  "Crib  deaths"  all  occur  during  the  i)ost-i)aitum  pe- 
riod and  usually  within  the  second  to  the  third  month.  The  infants  aie  found 
face  down.  The  most  frcriuent  cause  of  death  in  cases  of  discovered  infanticide 
is  asphyxia  (16).  The  infants  are  put  to  bed  in  good  health  only  to  t)e  found 
dead  in  the  early  morning  hours.  Clinically  it  is  known  that  these  same  early 
morning  houis  correspond  to  the  period  of  greatest  agitation  in  depressed 
individuals.  Anothei'  curious  coi'relation  that  still  requires  further  explanation 
is  an  a])pai'ent  "seasonal"  incidence,  since  "crib  deaths"  ai'e  higher  in  .lanu- 
ary  and  ]\Iay  (41.  The  pro\-()cative  correlation  is  that  the  incidence  of  suicide 
in  the  whole  population  seems  to  be  highest  in  Deceinbei'  and  .lainiary,  and 
possibly  in  the  spring  again  (although  these  figures  need  further  confirma- 
tion) (17).  Although  autoi)sy  usually  fails  to  I'eveal  any  pathological  change, 
(there  are  no  physical  change^  with  suffocation),  one  careful  series  revealed 
an  unexpecte(lly  high  incidence  (up  to  .')',  I,  of  fractured  skulls  (18). 

It  thus  seems  quite  pos>iblc  tliat  a  lai'ge  ])ercentage  of  "crib  deaths"  are  ac- 
tually infanticides  occurring  as  pai't  of  a  postpartum  depression,  unknown  to 
or  disguised  by  the  fannly  and  or  the  family  physician. 

These  finding-  aiv  pi'csented  as  a  pi'eliminary  I'epoi't  on  the  psychiatric  as- 
pects of  "ci'ib  deaths."  Further  investigative  work  is  now  being  carried  otit, 
including  psycliiatric  evaluations  of  the  families  of  all  "crib  deaths"  in  New 
York  City,  witliin  24  hours  of  their  report. 

Summary 

The  phenomenon  of  sudden  unexplained  death  in  infants  or  "crib  deaths" 
are  described. 

The  dynamics  and  plienomology  of  post-])artum  depression  is  also  de- 
scribed; and  the  relationship  of  >uiciile  to  homicide  is  emphasized. 

The  hypothesis  is  pioented  that  a  large  proportion  of  the  anmial  20,U0f)  to 
30,000  "crib  deaths"  in  the  T'mted  States  are  covert  infanticides,  manifestations 
of  a  post-partum  depression  in  tiie  mother. 

As  a  result  of  confusion  in  identities  between  mother  and  fetus/baby,  in 
the  pregnant  or  post-jjartum  woman,  infanticide  may  occur  in  place  of  suicide. 
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Tlie  History  of  Carotid  Artery  Ligation 


SIDNEY  W.  GROSS,  M.D. 
Xi'W  York,  X.  Y. 

Although  ligatures  were  known  to  Celsus  (25  B.C.-A.D.  50),  there  is 
no  record  of  carotid  ligation  in  antiquity  or  medieval  times.  Ambrose  Pare 
(1510-1590)  reintroduced  ligatures  to  renaissance  surgery  but  there  is  no 
report  of  a  successful  carotid  artery  ligation  until  the  early  nineteenth  century. 

David  Fleming,  a  young  and  relatively  inexperienced  British  Naval  Sur- 
geon, while  serving  on  H.AI.S.  Tounant,  was  the  first  to  successfully  ligate 
the  carotid  artery  in  the  neck.  From  the  incomplete  naval  records  available, 
the  following  information  is  known.  On  October  9,  1803  Mark  Jackson,  a 
servant  on  board  the  Tounant  cut  his  throat  in  a  suicide  attempt.  Fleming 
treated  him  immediately,  and  convalescence  was  satisfactory  until  October 
17th  when,  during  a  coughing  spell,  the  carotid  arteiy  burst  and  "torrents  of 
blood  issurd  from  mouth  and  nose."  Fleming  tried  to  secure  the  vessel  through 
the  wound  Init  owing  to  its  fi'iable  condition  this  attempt  failed.  Although 
Fleming  had  never  heard  of  such  an  operation,  he  cut  down  on  the  carotid 
artery  below  the  wound  and  tied  a  ligature  around  it.  Jackson  survived  and 
made  an  uninterrupted  recovery. 

Prior  to  this  successful  result  other  ligations  of  the  cervical  carotid  artery 
had  been  done.  However,  until  Fleming's  case  there  is  no  record  of  a  survival. 

Abernathy  (1764-18311,  one  of  John  Hunter's  famous  pupils  in  London, 
ligated  the  common  carotid  artery  for  hemorrhage  in  1798.  However,  his  pa- 
tient died  about  thirty  hours  later. 

During  the  first  half  of  the  nineteenth  century,  ligation  of  the  carotid  artery 
was  done  frequently  not  only  for  hemorrhage  and  peripheral  aneurysms  but 
also  for  epilepsy,  psychoses  and  trigeminal  neuralgia. 

William  MacGill  (1802-1833),  of  :\laryland  was  the  first  American  surgeon 
to  ligate  both  common  carotid  arteries  (1823). 

There  are  many  reports  concerning  ligation  of  the  cervical  carotid  ar- 
teries in  cancer  of  the  head  and  neck.  The  first  authentic  report  in  which 
ligation  of  the  common  carotid  artery  became  necessary  during  the  removal 
of  a  neck  tumor  is  that  of  Cogswell  of  Hartford,  Connecticut  on  November  4, 
1803.  The  patient  made  a  good  postoperative  recoveiy  but  died  of  hemorrhage 
on  the  20th  day. 

Benjamin  Travers  of  London  ligated  the  common  carotid  artery  in  a  patient 
with  an  arteriovenous  fistula  and  pulsating  exophthalmos  on  May  23,  1809; 
the  patient  recovered. 

Valentine  Mott  (1785-1865)  of  Long  Island,  a  great  pioneer  in  vascular 
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surgery  ligated  the  carotid  for  aneurvsira  in  1829  and  both  carotids  simultane- 
ously in  1833.  All  in  all,  Mott  has  a  record  of  51  common  carotid  artery  liga- 
tions and  two  internal  carotid  ligations. 

Xorris  (1847)  of  Philadelphia  collected  149  cases  of  carotid  ligation.  Fifty- 
four  patients  died  as  a  result  of  the  operation.  In  25,  severe  cerebral  symptoms 
developed  within  three  days,  and  later  in  seven  more.  Thirteen  died  of  cerebral 
involvement. 

Guthrie  (1862)  stre.-^sed  the  dangers  of  carotid  ligation  reporting  cerebral 
symptoms  in  47  of  213  cases. 

In  18(58  Pilz  collected  600  cases  of  ligature  of  the  common  carotid  artery 
with  a  mortality  of  43%. 

Zinnneiman  (18921  collected  6  cases  of  ligation  of  the  common  carotid  ar- 
tery; mortality  31%,  cerebral  symptoms  26%. 

In  1902,  Horsley  ligated  the  right  common  carotid  artery  in  the  neck  for  an 
iiitiacranial  aneurysm  discovered  during  a  craniotomy  for  a  suspected  brain 
tumdi'.  His  patient  was  observed  for  five  years  and  remained  in  good  health. 

Rcfcriiiig  to  carotid  artery  ligation  Matas  (1909)  stated  that  "the  possible 
(iccuiiciicc  of  cerebral  disturl)ance  has  invested  a  simple  ti'chnical  procedure 
with  a  gi  avity  associated  with  but  few  operations." 

Halstcad  in  1914  advocated  the  use  of  metal  bands  for  partially  occluding 
the  carotid  arteries  and  thus  avoiding  the  serious  risk  of  complete  ligation. 

Homans  (1920)  was  one  of  the  first  o!)servers  to  stress  the  importance  of 
degree  of  shock  and  blood  pressure  in  determining  the  occurrence  of  complica- 
tions due  to  carotid  artery  ligation. 

Freeman  ( 1921 )  discussed  the  causes  of  cerebral  disturbances  following  ca- 
rotid ligation.  He  believed  ischemia  with  cerebral  softening  followed  ligation 
when  the  ciicle  of  Willis  did  not  i)rovide  an  adequate  collateral  circulation. 
He  mentioned  Zimmerman's  theory  which  stated  that  cerebral  complications 
resulteil  fi  oni  emboli  which  broke  off  from  a  thrombus  at  the  site  of  ligation. 

Locke  (19241  n'^•i('W(■(l  588  cases  of  arteriovenous  fistula  between  the  in- 
ternal carotid  aitciy  and  the  cavernous  sinus.  Thirty-eight  were  treated  by 
ligation  of  the  internal  caiotifl  artery  in  the  neck.  Twenty-one  per  cent  were 
cured,  se\-enty  ])er  cent  iniprowd,  nine  per  cent  died. 

In  1927,  Kgas  Moniz  (Icscribcd  cerebral  angiography  and  cases  of  intra- 
cranial aneurysms  so  discdxcrcd  were  reported  by  many  workers  in  this  field. 

Xatti'ass  (19281  I'eportcd  one  of  the  earliest  cases  of  an  intracranial  aneu- 
rysm (hagnosed  on  clinical  grounds  for  which  ligation  of  the  internal  carotid 
ai1i'i-y  in  the  neck  was  done. 

Harvey  Gushing  (1932)  said,  "I  have  ligated  the  internal  carotid  many 
times  without  appai'eiit  sym])tonis.  I  don't  now  recall  any  accidents,  but  there 
may  have  been  some.  I  have  been  careful  to  restrict  these  ligations  to  young 
or  middle-aged  persons  without  vascular  disease." 

The  efficacy  of  the  circle  of  Willis  in  maintaining  an  adequate  circulation 
following  occlusions  of  one  of  the  internal  or  common  carotid  arteries  remains 
as  a  matter  of  much  controversy,  this  in  s])ite  of  greatly  increased  clinical  ex- 
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perionce  and  cart'fuUy  coiiducted  experimental  studies.  Because  of  significant 
anatomical  diffeiences  in  tlu'  circle  of  AA'illis  it  is  hazardous  to  apply  the  re- 
sults of  ligation  of  the  niajoi-  feeding  ^-essels  in  animals  to  man. 

Dandy  (1933)  stated  that  after  the  age  of  3o,  total  ligation  of  the  internal 
cai  otid  artery  is  dangerous. 

After  studying  many  reports  Pitcher  and  Thuss  (1934)  concluded  that  liga- 
tion of  the  common  caiotid  artery  will  he  followed  hy  cerebral  symptoms  in 
20  to  30%  WMth  i)ernuinent  residual  damange  in  some  cases,  and  rarely,  death. 
They  were  unable  to  provide  critei'ia  on  which  to  base  a  ])reoperative  progno- 
sis and  admonished:  "The  common  (or  internal)  carotid  artery  should  there- 
fore be  oc(duded  only  in  cases  in  which  a  greater  danger  lies  in  permitting  it  to 
remain  unoccluded." 

Dorrance  il934)  discus>ed  the  innnediate  and  late  complications  of  carotid 
artery  ligation.  Among  the  immediate  complications  he  described  fainting, 
headache,  hemiplegia,  aphasia  and  death.  During  the  next  seven  to  ten  days 
signs  of  severe  cerebral  di.-tuibance  may  develop.  He  advanced  the  following 
theories : 

1.  Anemia  due  to  failure  of  circulation  because  of  anomalies  of  circle. 

2.  Thrombosis  and  embolism. 

3.  Ischemia  due  to  vasoconstriction. 

4.  Circulatory  stasis. 

5.  Intracerebral  hemorrhage. 

Concerning  ligation  of  large  arteries  generally  Reid  ( 1934)  gave  the  follow- 
ing advice: 

1.  Avoid  fine  ligatures  which  may  cut  through  arterial  walls. 

2.  Partially  occluding  and  crushing  ligatures  are  dangerous. 

3.  Absorbable  ligatures  may  disintegrate  unevenly. 

4.  Intimal  surfaces  brought  in  contact  cannot  unite. 

5.  It  is  safer  to  doubly  ligate  and  cut  between  than  to  ligate  in  continuity. 

6.  Less  damage  is  done  to  the  vessel  wall  if  it  is  temjjorarily  occluded  proxi- 
mally  and  distally  while  drawing  the  ligature  tight. 

7.  The  size  of  the  ligature  should  vary  with  the  size  of  the  artery. 

Watson  and  Silverstone  (1939)  re])orted  twenty  common  carotid  ligations 
during  an  11  year  period  on  an  active  head  and  neck  tumor  service  (Memorial 
Hospital,  New  York  City).  Eleven  patients  died  within  five  days  of  opera- 
tion. Nine  patients  survived.  However,  of  these  two  died  within  three  months. 
In  one,  death  was  due  to  an  infected  thrombus  from  the  ligated  artery.  In  three 
fatal  cases  where  the  brain  was  examined  at  autopsy,  edema,  softening  or 
other  gross  cerebral  changes  were  noted.  Unfortunately,  careful  neuropatho- 
logic  study  of  the  material  was  not  carried  out.  Age  did  not  seem  to  be  a  sig- 
nificant factor  in  prognosis  in  this  series. 

In  1940,  Schorstein  was  able  to  describe  sixty  cases  of  carotid  ligation  for 
intracranial  aneurysm.  Twenty-seven  had  been  reported  jireviously.  The  re- 
maining 33  were  contributed  by  members  of  the  Society  of  British  Neurologi- 
cal Surgeons. 
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Rogers  (1945)  advised  double  ligation  and  section  of  a  large  artery  in 
preference  to  ligation  in  continuity.  Division  permits  the  ends  to  retract  and 
become  securely  closed.  Also,  vasospasm  is  suppressed,  embolism  from  the 
site  of  ligature  is  less  likely  to  occur,  nor  is  such  a  vessel  likely  to  ulcerate 
and  bleed  later  on. 

Rogers  (1947)  discussed  the  function  of  the  circle  of  Willis  in  relation  to 
ligation  of  the  carotid  arteries.  In  his  Arris  and  Gale  lecture  to  the  Royal 
College  of  Surgeons  he  reviewed  the  history  of  ligatures.  The  first  account  of 
the  use  of  ligatures  is  given  by  Celsus  who  lived  from  25-30  B.C.  to  45-50 
A.D.  Celsus  favored  double  ligation  with  section  of  the  vessel  between  the 
ligatures.  Mr.  Lancelot  Haire  (1786)  was  the  first  to  advocate  cutting  the 
ends  of  ligatures  close  to  the  knot. 

Rogers  points  out  that  ligating  an  artery  is  not  merely  a  matter  of  sealing 
off  a  pipeline.  The  artery  must  be  regarded  as  a  living  distensible,  tubular 
structure  possessing  elasticity,  irritability,  contractility  and  the  power  of  re- 
traction; characteristics  which  depend  on  a  neuromuscular  mechanism  with 
widespread  connections  throughout  the  vascular  system.  Interference  with 
this  mechanism  often  may  have  far-reaching  results. 

The  advantages  of  double  ligation  with  division  between  overligation  in 
continuity  are : 

1.  It  is  complete.  Recanalization  cannot  take  place  after  the  absorption  or 
loosening  of  the  ligature. 

2.  Sectioning  the  artery  severs  the  accompanying  sympathetics  in  the  ad- 
^•entitia  and  thus  abolishes  peripheral  vasospasm  which  the  ligature  may 
induce. 

3.  If  the  ligature  should  slip  or  in  some  other  manner  become  undone  or 
ulceration  take  place  at  its  site,  fatal  hemorrhage  is  less  likely  to  occur 
than  from  an  o])ening  in  an  artery  ligated  in  continuity.  It  is  well  known 
that  death  due  to  hemorrhage  may  occur  when  an  injury  produces  a  hole 
in  a  major  vessel,  whereas,  if  a  large  artery  is  torn  apart  due  to  injury, 
the  ends  retract  and  when  the  blood  pressure  falls  hemorrhage  stops. 

4.  The  retraction  of  the  divided  ends  of  a  large  artery  reduces  the  liability 
of  subsequent  embolism  from  the  ligature  site.  Also  the  pumping  action 
when  the  vessel  is  tied  in  continuity  is  obviated. 

Rogers  summarized  the  stei)s  to  be  taken  to  mitigate  the  effects  on  the  pe- 
ripheral circulation  of  ligation  of  a  major  artery. 

1.  Divide  the  artery. 

2.  If  possible  place  the  proximal  ligature  distal  to  a  large  branch  thus 
avoiding  a  blind  end  and  allowing  the  full  force  of  the  arterial  pressure 
to  be  directed  to  the  branch  and  not  to  the  blind  pocket  of  the  main  ar- 
tery. 

3.  Keep  the  blood  pressure  at  its  previous  level. 

Rogers  reported  twelve  cases  of  carotid  arteiy  ligation  mostly  for  intra- 
cranial aneurysm  without  complications.  He  believed  that  intracranial  com- 
plications were  fretjuent  following  internal  carotid  artery  ligation.  He  believed 
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that  ligation  of  tlie  internal  caiotid  raises  the  pressure  in  the  carotid  sinus 
with  reflex  lowering  of  the  systolic  blood  pressure,  whereas  common  carotid 
ligation  lowers  the  pressure  in  the  carotid  sinus  and  avoids  reflex  circulatory 
disturbances. 

Sweet  and  Bennett  Il948j  rejiorted  the  results  of  intra-arterial  pressure 
studies  following  occlusion  of  the  various  vessels  in  the  neck.  When  the  in- 
ternal carotid  was  occluded,  the  systolic  blood  pressure  distal  to  the  occlusion 
was  reduced  to  50  per  cent  of  the  original  while  the  pulse  pressure  fell  to  25  per 
cent  of  the  original. 

They  found  that  significant  retrograde  flow  from  external  to  internal  carotid 
did  not  occur  when  the  common  carotid  artery  was  occluded.  In  fact,  re- 
verse flow  from  internal  to  external  was  eci[ually  likely  to  occur. 

Selverstone  ( 1950 1  described  his  method  for  gradual  occlusion  of  the  ca- 
rotid vessels.  He  devised  an  ingenious  clamp  having  an  external  portion  which 
protruded  through  the  incision.  The  circulation  through  the  carotid  can  be 
regulated  in  a  matter  of  seconds.  The  external  portion  can  be  detached  leav- 
ing the  occluding  clamp  in  the  wound. 

Experiences  with  the  Selverstone  clamp  have  been  variable.  In  some  cases  it 
has  proved  very  satisfactory.  On  the  other  hand,  the  clamp  carries  with  it 
all  the  disadvantages  of  a  large  foreign  body,  an  open  wound  and  an  irritating 
element  in  contact  with  sensitive  nervous  structures. 

jNIcConnell,  Sanigan  and  Gladhill  (1952)  performed  14  ligations  for  saccular 
aneurysms.  Three  patients  died  and  one  had  hemiplegia.  In  15  patients 
treated  by  craniotomy  there  were  no  deaths  and  tw^o  hemiplegias. 

Johnson  (1953)  confirmed  Sweet  and  Bennett's  observations  in  11  i)atients 
with  aneurysms  of  the  circle  of  AVillis. 

Geoffrey  JefTerson  (1953)  described  his  plan.  He  usually  ligates  the  com- 
mon carotid  artery  first.  In  68  ligations  in  two  years,  50  were  without  compli- 
cation or  mortality.  When  hemiplegia  develops,  JefTerson  felt  it  was  due  to 
failure  of  circulation  in  the  jierforating  vessels  of  the  internal  capsule. 

Wolfe  (1953)  (Cardiff  Royal  Infirmary)  advised: 

1.  Immediate  ligation  and  division  of  common  carotid  artery  in  patients 
with: 

a.  Second  bleeding. 

b.  Patients  remaining  stuporous. 

c.  Past  history  of  previous  hemorrhage. 

Poppen  (1956)  described  a  modification  of  the  Blalock  clamp  which  he  be- 
lieved had  certain  achantagcs  ovci-  other  methods  of  carotid  occlusion.  He 
advocated  applying  the  clanii)  to  the  inteinal  carotid  artery  in  patients  with 
aneurysms  which  arise  fr(jni  the  intracranial  carotid  or  its  bifurcation.  Local 
anesthesia  is  used.  An  ohli(iuc  adecjuate  incision  is  made.  A  site  free  of  athero- 
sclerotic plac}ues  is  chosen.  The  clamp  is  applied  and  closed.  In  poor  risk 
patients  the  artery  is  only  partially  occluded.  Strips  of  muscle  are  prepared 
from  the  sternomastoid  muscle.  Wire  ligatures  are  threaded  through  the  mus- 
cle strips  setting  them  to  act  as  cushions.  Ligatures  are  laid  in  position  around 
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the  internal  carotid  arteries  proximal  and  distal  to  the  clamp.  Wires  are 
twisted  so  that  the  loops  conform  to  the  original  caliber  of  the  artery  and 
produce  no  constriction.  A  third  ligature  of  heavy  silk  is  placed  around  the 
uiteiy  close  to  the  clamp.  The  wound  is  closed  bringing  out  the  ends  of  the 
wire  and  silk  and  leaving  the  head  of  the  clamp  and  its  calibrations  fully  ex- 
posed. At  the  bedside,  the  ]iatient  is  never  left  alone.  Pulse  and  blood  pres- 
sure are  recorded  every  20  minutes.  Frequent  neurological  check-ups  are  made 
and  an  intravenous  drip  kept  running.  If  patient  does  not  tolerate  complete 
occlusion,  very  gradual  closing  is  done  over  5  to  6  days.  If  occlusion  is  well 
tolerated,  the  wound  is  reopened  and  the  muscle  covered  wire  ligatures  are 
tightened  fully;  the  distal  one  first,  the  clamp  is  removed  and  the  silk  tied. 

In  December  of  1965,  J.  R.  (iit)bs  described  a  new  technique  for  closure  of 
the  carotid  artery  in  the  neck.  His  method  employs  an  ingenious  device  for 
causing  torsion  of  the  internal  oi'  common  carotid  artery.  It  has  the  advantage 
of  producing  com])lete  closure  of  the  vessel,  while  [X'rmitting  rapid  restoration 
of  the  circulation  if  liemi])legia  or  other  untoward  signs  tlevelop. 
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The  Temporomandibular  Joints:  A  Survey  of 
Disorders  and  Treatment  Methods 


JACK  KLATELL,  D.D.S.  and  JOSEPH  J.  MARBACH,  D.D.S. 
Introduction 

For  many  of  the  past  thii'ty  years,  the  study  of  disorders  of  tlie  temporo- 
mandibular joints  has  l)een  greatly  influenced  by  tlie  theories  of  C'osten,  an 
ot()hiiynii;ol()o;ist.  In  1934,  he  (U'scribed  a  symptom  complex  tliat  canie  to  be 
known  as  ('()>tcn's  >yn(h'onie  (1  ).  The  symptoms  he  describe(l  inchi(h'd  loss  of 
heai'hig,  tinnitus,  ])ain  in  the  eai's  and  temporomandibular  .H)ints,  and  vertigo. 
He  believed  the  symptoms  were  due  to  jiostei'ior  and  or  su])ei-ioi'  disphicement 
of  the  mandibular  condyle  caus(>d  by  the  loss  and  wear  of  posterior  teeth  and 
the  resulting  o\-cr(dosnre  of  the  niaiidibU'.  Therefore.  Costen  suggested  a 
treatment  based  pi'imarily  on  the  restoration  of  the  dentition.  As  late  as  1955 
he  said  that  "restoration  of  balanced  occlusion  usually  removes  the  source  of 
stress  and  damage  (to  the  temporomandil)ular  joint)  so  that  pain  and  trismus 
are  rclie\('d.  Fortunately,  this  type  constitutes  the  largest  fraction  of  the 
cast's."  Although  the  practice  of  "opening  the  bite"  (2)  is  still  widespread, 
several  authorities,  jiarticularly  Sicher.  (3)  question  not  only  the  treatment 
but  also  tlu'  entire  explanation  of  Costen's  syndrome.  Restoration  of  the  denti- 
tion is  often  costly,  time-consuming,  and  most  important,  irreversible. 

In  1937.  Schultz  published  a  i'e])oi't  on  the  treatment  of  jiainful  clicking  and 
subluxation  of  the  temijoromandibular  joint  with  intraartictilar  injections  of 
sodium  psylliate,  a  sclerosing  solution  (4).  Althotigh  Schtiltz's  treatment  is 
painful  and  ineffecti^•e,  iiis  views  that  the  mandibtilar  condyle  should  not  move 
anterior  to  the  articnl.ar  eminence  of  the  temporal  bone  gained  wide  accept- 
ance. 

Thus,  the  study  of  causes  of  disorders  of  the  temporomandibidar  joint 
was  dominated  by  two  essentially  geometi'ic  conce])ts;  1)  overclosure  of  the 
mandible  ( \-ei'tical  I  and  l2l  ant(>i'ioi'  m()\-('nient  of  the  mandibh^  (horizontal). 

In  1959.  Schwartz  published  his  book  on  the  tem])Oi-omandibular  joints  (5). 
Two  of  his  \iews  are  of  pai'tictdar  intert-st.  The  first  is  that  the  temporo- 
nuindibtdai-  joints  are  susceptible  to  the  same  disorders  to  which  other 
joints  are  susceptible.  These  disoi'dei's  ai'e  oidy  modified  becatise  of  the  pres- 
ence of  teeth.  Schwai'tz's  second  \-iew  is  that  the  muscidatin-e,  not  the  teeth, 
the  som'ce  of  many  of  the  functional  joint  disorders. 

Disorders 

All  attempts  to  classify  temporomandilndar-joint  disorders  seem  artificial, 
perhaps  because  several  of  these  disorders  may  exist  at  the  same  time  and  at 

From  the  Ti  niiioionianililmlar  Joint  Clinic,  Department  of  Donti.«try,  Tlip  Mount  Sinai 
Ho#]5ital.  New  York,  N.  Y. 
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the  same  site.  Nonetheless,  some  classificatory  system  such  as  the  following  is 
necessary : 

Congenital  Abnormalities 

iNIany  cases  of  congenital  abnormalities  involving  the  temporomandibular 
joints  and  mandible  are  found  in  the  literature.  The  cases  primarily  involve 
hyperplasia,  hyi^oplasia,  or  aplasia  of  the  mandible  and  temporal  bones  (6). 

Traumatic  Disorders 

Condylar  fractures  are  most  often  associated  with  a  history  of  recent 
trauma,  pain,  and  swelling  about  the  temporomandibular  joints.  Mandilmlar 
movements  are  usually  restricted,  and  deviation  to  the  affected  side  is  com- 
mon. Radiographic  examination  is  essential.  Children  suffering  from  the  so- 
called  "Battered-Child  Syndrome"  should  always  be  examined  for  condylar 
fracture. 

Cervical  traction,  common  in  the  treatment  of  whii)lash  injury,  may  be  in- 
jurious to  the  muscles  of  mastication.  By  forcing  the  teeth  closed  there  may 
occur  an  increase  in  tonus  that  becomes  intolerably  painful.  This  can  be  dem- 
onstrated merely  by  clenching  one's  teeth  for  a  few  moments  1 8). 

Infections 

Infection  of  the  temporomandibular  joints  is  rare.  It  is  most  commonly  in- 
troduced thi'ough  penetrating  wounds  or  duiing  intraarticular  injections,  (9). 
Rarely  it  is  associated  with  syphilis,  gonorrhea,  tuberculosis,  or  measles  (10). 
Infections  of  the  middle  ear,  paranasal  sinuses,  and  the  salivary  glands,  ])ar- 
ticularly  the  i)arotid  gland,  are  sometimes  mistaken  for  temporomandibular 
joint  disorders. 

Neoplas7ns 

Neoplasms  involving  the  temporomandibular  joints  are  not  common.  Osteo- 
mas of  the  condylar  head  are  difficult  to  diagnose.  Their  growth  is  slow  and 
the  patient  is  often  symptom  free  until  there  is  interfeicnce  with  mandibular 
movements  (11). 

Rheumatic  Disease 

Degenerative  joint  disease  occurs  mostly  in  older  people  (12).  In  the  tem- 
l)oromandibular  joint  as  in  other  joints,  the  disease  is  often  unilateral  with 
crepitus  and  restricted  movements.  Sometimes  there  is  pain  in  the  affected 
joint.  Radiographs  may  reveal  spur  formation. 

As  we  all  know,  rheumatoid  arthritis  is  a  general  systemic  disease  (13). 
AVhen  it  affects  the  temporomandibular  joints,  there  may  be  destruction  of 
the  mandibular  condyle  and  glenoid  fossa.  This  destiuction  is  usually  bi- 
lateral, though  the  extent  may  vary  from  one  side  to  the  other.  Flexion  con- 
tracture of  the  muscles  of  mastication  may  occur.  Because  of  the  destruction 
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on  the  bony  com]ionents  and  the  flexion  deforniity  there  may  be  a  shift  of  the 
mandible  and  a  i-esultin<i;  malocThision  of  the  teeth. 

The  temporomandibidar-joint  ])ain-dy8function  s^yndrome  (14)  is  one  of  a 
ch\ss  of  muscle  syndromes  called  myofascial  pain  syndromes  ilo).  In  fact, 
many  disorders  of  the  temporomandibular  joints  are  not,  in  the  strictest  sense, 
joint  disorders  but  are  disordeis  of  the  muscles  of  mastication.  As  in  other 
muscle  groups,  these  disorders  are  characterized  by  i)ain  that  is  usually  as- 
sociated with  i)alpable  "trigger  zones."  Accompanying  this  pain  and  arising 
in  response  to  it,  is  mandibular  dysfunction,  usually  restriction.  Sometimes 
an  audible  clicking  is  ]ii-oduce(l  during  incoordinated  mandibular  movements. 
Other  symi)toms  of  disorder  of  the  muscles  of  mastication  include  stiffness, 
muscle  weakness,  and  spasm,  which  is  involuntary  sustained  contraction. 

Emotional  Disorders 

The  stomatoifiiathic  system,  hke  all  organ  .systems,  has  associated  with  it 
disorders  that  are  essentially  psychogenic.  These  disorders  range  from  the 
neai'ly  piu'e  tyjH's  such  as  hysterical  trismus  (  Hil  and  the  distorted  body  image 
of  the  schizophrenic  to  the  resvdts  u])on  nniscle  tonus  of  emotions.  Stress  is 
often  the  cause  of  the  temjioromandibular  joint  pain-flvsftmction  .svndrome 
(17). 

Trealmeiit 

The  usual  methods  of  treatment  emjjloyed  in  tempo romandibular-joint 
disorders  include  the  ])liai-macological,  i)hysical,  surgical,  dental  and  psycho- 
logical. 

Ph (I nn (I colog ica I  Treatment 

INIusclc  I'claxants  appear  to  have  little  effect  on  the  muscles  of  mastica- 
tion. Analgesics  are  (■rfccti\-e  in  the  control  of  ])ain  associated  with  rheumatoid 
arthritis  and  degcnei'ativc  joint  disease.  They  are  also  helpful  in  controlling 
myofascial  pain.  Local  anesthetics  injected  into  so-called  "trigger  zones"  af- 
ford dramatic  but  shoit-li\-e(l  relief.  Topical  ethyl  chloride  sprays  provide 
similar  relief  with  the  additional  ad\'antage  that  the  patient  can  apply  it 
himself.  Steroids  administered  intraarticidarly  givi'  relief  in  selected  cases. 
Treatment  with  nonsteroid  anti-inflammatory  drtigs,  pai'ticularly  indometha- 
ciii,  has  pro\-ed  successfuh  and  has  ftu'thei-  deci'eased  the  need  for  intraarticu- 
lai-  stei'oid  thei'apy.  .\taiactic  dings  help  decrease  unconscious  nuiscle  activi- 
ties such  as  clenching  of  the  jaws  and  grinding  of  the  teeth  that  may  aggravate 
muscle  spasm  (9,  18.  19). 

Physical  Treatment 

The  methods  currently  used  in  physical  medicine  lend  themselves  well  to  the 
treatment  of  disorders  of  the  temporomandibular  joints.  The  most  successful 
methods  are : 

1 )  Exercise — Exercise  has  almo.st  universal  application  in  these  disorders. 
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It  is  tlie  ino.st  reliable  iiu'thod  of  I'cturning  muscles  in  spasm  to  normal  fune- 
tion.  Exercise  miiiinnzes  contracture  and  flexion  deformity  (20). 

2)  Heat — Moist  heat  applied  to  the  affected  part  prior  to  exercise  improves 
muscle  tonus  (21 ) . 

31  Prosthetic  appliances — Appliances  are  of  two  general  tyjies.  In  one,  the 
l^rimai'v  function  is  to  change  the  relationship  between  the  mandibular  condyle 
and  the  glenoid  fossa.  The  other  type  changes  the  relationship  betw^een  the 
maxillary  and  the  mandibular  teeth  (22 1.  A  discussion  of  these  appliances  is 
beyond  the  scope  of  this  paper. 

Siirgicdl  Treat inciif 

Ankylosis — bony  or  fibi'ous,  partial  or  com|)leti — can  oidy  be  remedied  by 
sui'gery.  Cui'renfly.  a  gi'eat  deal  of  attention  is  being  ])aid  to  techni(|Ues  that 
afford  the  best  imnuMliate  result  and  diminish  the  likelihood  of  future  ankylo- 
sis. 

]\Ieniscectomy,  oi'  i'emo\-al  of  the  fibrocartilagenous  disc,  has  been  used 
widely  in  an  attempt  to  alleviate  all  types  of  tempoi-omandibular-joint  jniin 
and  dysfmiction.  Aleniscectomy  seems  best  indicated  foi'  the  alleviation  of 
chronic,  painful  clicking  in  the  temi)oromandibular  joints.  This  ojx'ration 
should  only  be  attem])ted  aftei'  nonsurgical  methods  have  failed  (23). 

Closed  reduction  of  condylar  fractures  should  be  attempted  whenever  pos- 
sible. Open  reduction,  although  routinely  jjracticed,  may  I'esult  in  sei'ious 
complications.  The  most  im]wi'tant  one  is  intei'ference  with  normal  growth  of 
the  mandible  in  the  inunature  iiidi\-idual  (  7  ) . 

Neoplasms,  primarily  osteomas,  I'equii'c  surgical  removal. 

Dentdl  Treatment 

Adjustment  of  the  natural  dentition  has  always  been  a  popular  method  of 
treatment.  Costen  a(h'anced  the  idea  of  inci'easing  the  vertical  dimension  of 
the  teeth  by  pi'ostlu'tic  means.  Tlie  numerous  methods  that  have  been  pro- 
posed leufl  ci-edeiice  to  the  vivw  that  the  yiAuv  of  dental  treatment  is  not  yet 
well  undei'stood.  An  evaluation  of  dental  ti'eatment  is  beyond  the  scope  of  this 
article.  Howevei'.  it  should  be  added  that  complex  and  .subtle  complications, 
including  noxious  stimulation  of  the  proprioce])tive-iiei'\-e  endings  contained 
in  the  periodontal  ligaments,  may  i-esult  fi'om  such  treatment.  It  is  possible  to 
exceed  the  physiologic  limits  and  adaptive  capacities  of  the  indi\-i(lual.  Thus, 
great  care  must  be  used  in  the  selection  of  |)atieiits  for  and  in  the  execution 
of  dental  treatment. 

P.s yeholog ica I  Treat )nent 

Any  treatment  has  its  psychological  comi)onents.  The  success  oi'  failure  of 
the  treatment  may  hinge  on  the  degree  to  which  the  dentist  or  iihysician  un- 
derstands and  utilizes  these  comjionents.  Certaiidy,  the  oi'al  (■a\ity  and  its 
contents  is  an  area  of  great  emotional  importance  for  many  pei.-ons  seeking 
fi  help. 
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In  addition,  some  ]);iti('nts  coiiiplainin^i;  of  face  jtain  exhibit  emotional  prob- 
lems that  seem  to  su])erc((le  in  importance  the  supposedly  orfi;anic  disorders 
for  which  the  patients  seek  treatment.  These  patients  should  be  referred  to  a 
psychiatrist  for  consultation. 

Summary 

The  disorders  of  the  temporomandibular  joints  are  similar  to  the  disorders 
associated  with  the  other  joints  of  the  body.  Their  causes  include  trauma,  m- 
fection,  neoplasia,  congenital  abnormalities,  rheumatic  disease  and  eniotional 
disorders.  These  disorders  are  modified  by  the  anatomy  and  physiology  of 
the  particular  joints.  In  the  case  of  the  temporomandibular  joints  an  im- 
portant factor  is  that  the  articulating  components  contain  teeth. 

Treatment  consists  of  surgical,  pharmacological,  physical,  dental  and  psy- 
chological methods. 

References 

1.  Cost™,  J.  B.:  A  SyiiiliDiiii'  ni  Ivii  ami  Sums  Syiiipl oiiis  Dcpcndcnl   upon  1  )isl uihod 

Fuiiftion  of  llii'  'r('inp()r()iiian(lit>iilar  Joint,  Ann.  Otol.  Hliin.  and  J.aiyn., 
43:1,  1934. 

2.  Costen,  J.  B.:  Massoter  Muscle  Tremor:  An  Important  Factor  in  Mandilnilar  Joint 

Dysfunction,  LaryuRoscopi-,  6.5  :  112!),  1955. 

3.  Sicher,  H.:  Oral  Anatomy,  cd.  'A.  C.  V.  Mosl.y  Co.,  162-182,  St.  Louis,  1960. 

4.  Schultz.  L.  W.;  .\  Curalni'  Tical  mciii    loi-  Subluxation  ol'  th(>  Tcmi>oroman<lil)ular 

Joint  or  of  any  Joint,  J.A.1)..\.  ,iiid  1).  Cosmos,  24:1947,  1937. 

5.  Schwartz,    L.:    Disorders    of    lli.'    Ti'inporoinandibular    Joint,    Philadelphia,    W.  B. 

S.iundcrs  Comp.aiiw  1959. 
6-  Sarnat,   H.  C.   and    i.,i>kiii.    I)    .M , :    Surticry    of   the   TiMiiiiorom.andihul.ar   Joint.  In 
Sarnat,    B.    (1.  j'l,,     'IViiiporomandil.ular    Joint.    2iid    cd.  Sprniiifiold, 

(1iall(  s  (•  Thoiiia-.  HKil.  ISo  231. 

7.  Gcirx  ,  |{.  (;.;  Coii.lylar  Kiariun     Hni.  ,1.  Oral  Surjj.,  3:2.  1965. 

8.  Shore,  .\.  .\..  fi;iiik(  1,        11.,  and  Hoppiiifeld,  S.:  Cervical  Traction  and  Teinjioro- 

mandilaiLir  Joint  Dysfunction:  BepoM  of  Cas(\  J.A.D.A.  68:4-6,  Jan.  1964. 

9.  Heiirx-,  F.  .v.:  Int  r.a-art  icaiLir  Inject  u  ui  of  Hydrocortisone  into  the  Teniporoinandibu- 

lar  Joint,  J.  Oral  Sury:,,  12:314,  1954. 
10.Sarn.it,  15.  (I.  and  Laskin,  D.  M.:   Surgery  of  the  Temporomandibular  Joint.  In 
Sarnat,    B.   G.    (ed.)    The    Temporomandibular   Joint.   2nd    ed.  Springfield, 
Charles  C  Thomas,  1964,  P.  209. 

11.  Husted,    E.:    Surgical    Diseases    of    tht^    Temporomandibular    Joint,    Acta  Odont. 

Scandinavica,  14:119-151,  1957. 

12.  Schwartz,  F.  and  Marbacli,  ,1.  J.:  Changes  in  the  Temporomandibular  Joints  with 

Age  (l)e-ener,ative  Joint  Di.sease),  J.  Am.  Soc.  Perio.,  3:4,  184-189,  1965. 

13.  Russel,  L.  A.  .and  Bayles.  T.  B.:   The  Temporonianilibular  Joint   in  Rheumatoid 

Arthritis,  J.A.D.A.,  28:533,  1941. 

14.  Sclnvartz,    L.    L.:    A    Temporomandibular    Joint    Pain-Dysfunction    Syndrome,  J. 

Chronic  Disease,  3:284-293,  1956. 

15.  Travell,  J,  and   Ringler,  S.   H.:   Scientific   Exhibit:   Myofascial   Genesis  of  Pain, 

Postgrad.  Med.  1:425,  1952. 

16.  Marbai-h,    J.    J.:    Ilvsteiicd    Trismus,    a   Study    of   Six    Ca.ses,    New    York  State 

D.  J.  32;  li:!--416,  \m\. 

17.  Moulton.  R.  K.:   Oral  and  Dental  Manifestations  of  Anxiety.  P.sychiatry,  18:261, 

1955. 


THE  TEMPOROMANDIBULAR  JOINTS 


233 


18.  Coiienian,  \V.  S.  C.:  Textbook  of  tlie  Rheumatic  Disease.  Srd  ed.  Edinburgh  and 

London,  E.  &  S.  Livingstone  Ltd.  1964.  431-434. 

19.  Rotlierniich,  X.  O.:   An  Extended  Study  of  Indomethacin.  IL  CHnical  Therapy, 

,T..\.M.A.  19.5:1102-6,  1966. 

20.  Knius,  H.:  Therapc  ntir  I  a-iv,-,    2nd  ed.  Springfield,  Charles  C  Thomas,  1962. 

21.  Hociing,    CI.:    .\rthii).-i>    d.  luimans    van    Het   Kaakgewricht.    Groningen,  Drukkerij 

Van  D(  ndrn  n.  1966,  463-465. 

22.  Posselt,  r.:   The  Physiology  of  Oechision  and  Rehabilitation.  Philadelphia,  F.  A. 

Davis  fo.,  1962. 

23.  Dingman,  R.  O.  and  Moorman,  \V.  C:  Meniscectomy  in  the  Treatment  of  Lesions 

of  the  Temi)on)niandii)ular  .Jonit.  J.  Oral  Surg.,  9:214,  1951. 

Received  for  publicalion  April  21,  1967 


Early  Results  with  20  Femoro-Popliteal  Vein  Bypass 
Grafts  for  Severe  Peripheral  Ischemia 


ADOLF  SINGER,  M.D,  F.A.C.S.,  and  GIUSEPPI  ROSSI,  M.D.,  F.A.C.S. 

Vascular  reconstruction  in  the  treatment  of  j^eripheral  arterial  insufficiency 
is  accepted  as  an  integral  part  of  sui'^ical  therapy.  The  insertion  of  the  pa- 
tient's own,  I'everscd,  long  saphenous  xviw  as  a  femoro-poi^liteal  by-pass  has 
the  widest  application,  and  the  a;reatest  success  for  long-term  patency  (1-7). 

This  is  a  hiief  accomit  of  twenty  such  operations  performed  on  consecutive 
suitable  ])atients  at  this  hospital  during  1965.  The  indications  for  reconstruc- 
tiA-e  surgery  were  gangrene  or  severe  rest  pain  (Table  I)  in  an  attempt  to  a^-oid 
am])utation.  All  patients  had  a  femoral  arteriogram  or  lumbar  aortogram 
performed.  Operation  was  carried  out  provided  the  popliteal,  or  anterior  or 


TABLE  I 
Clinical  Details  of  20  Treated  Patients 


Case  « 

Initials 

Age 

Dia- 
betes 

Complaint 

Result 

1 

P.P. 

68 

Yes 

Gang,  toe 

Patent  graft 

2 

M.K. 

78 

No 

Gang,  toe 

Patent  graft- 

-Dead 

3 

CM. 

49 

Yes 

Gang,  toes 

Patent  graft 

4 

E.G. 

72 

Yes 

Rest  pain 

Patent  graft 

5 

A.F. 

70 

Yes 

Gang,  toes  &  foot 

Patent  graft 

6 

C.F. 

83 

Yes 

Rest  pain 

Patent  graft 

A.C. 

80 

No 

Gang,  toes 

Clotted  graft 

8 

F.B. 

72 

Yes 

Gang,  toes  &  foot 

Clotted  graft 

— B/K  amputation 

9 

S.D. 

74 

Yes 

Gang,  toes 

Clotted  graft- 

— A/K  amputation 

10 

S.L. 

61 

Yes 

Gang,  toes 

Patent  graft 

11 

M.P. 

57 

Yes 

Gang,  toes 

Patent  graft- 

-B/K  amputation 

12 

M.M. 

75 

Yes 

Gang,  toe 

Patent  graft 

13 

W.R. 

(amputee) 

74 

No 

Rest  pain 

Patent  graft 

14 

M.S. 

79 

Yes 

Gang,  toes  &  foot 

Patent  graft- 

-B/K  amputation 

15 

H.X. 

(amputee) 

57 

Yes 

Gang,  toe 

Patent  graft 

16 

A.M. 
(amputee) 

54 

Yes 

Gang,  toe 

Patent  graft 

17 

T.L. 

59 

Yes 

Gang,  toes 

Patent  graft- 

-B/K  amputation 

18 

T.O. 

(amputee) 

63 

Yes 

Rest  pain 

Patent  graft 

19 

S.R. 

68 

Yes 

Gang,  toe 

Patent  graft 

20 

T.D. 

69 

Yes 

Gang,  toes  &  foot 

Patent  graft - 
Dead 

-B/K  amputation — 

From  the  Department  of  Surgery,  The  Mount  Sinai  Hospital  Services,  City  Hospital 
Center  at  Elmhurst,  New  York. 
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Fic.  1.  Long  saphenous  vein  just  prior  to  insertion  as  by-pass  graft. 


I'li;.  2.  Largi  atiieromatous  placiue  removed  from  common  femoral  artery  liefore  fashion- 
posterior  tibial  artery  \va8  visualized.  Only  those  patients  whose  arteriogram 
(lenionsti-ated  neither  an  anterior  nor  posterior  tibial  artery  in  the  ui)iK'r  or 
middle  tliird  of  the  calf  were  rejected  for  reconstruction,  and  treated  with  an 
above  knee,  or  occasionally  below  knee  amputation.  Age  and  genei'al  condi- 
tion were  not  accepted  as  contraindications  to  surgery,  if  the  patient  had  been 
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Fi(i.  3.  F('iiii)r()-|i(>]ilil(  al  aili  iy  occlusion,  with  lower  portion  of  popliteal  artery  satisfac- 
tory for  anastomosis.  Run-ol'f  css-ntially  throusjli  collaterals  only. 

active  and  ainl)ulato!y  prior  to  the  onset  of  gangrene  or  ischemic  jxiin,  and 
provided  no  knee  contractuie  was  present.  Seventeen  patients  in  this  group 
liad  diabetes  mellitus. 

Technique 

The  staiifhird  operati\('  procedure  was  used,  as  described  in  the  literature 
(2,  3,  4,  6).  Several  technical  points  are  of  special  importance.  The  opera- 
tion was  always  carried  out  by  two  teams,  each  consisting  of  an  attending 
surgeon  and  one  resident.  This  .shortened  tlie  opei'ation  time  considerably. 
Unless  the  excised  saphenous  wm  was  unusually  large,  it  was  gently  stretched 
over  a  Number  10,  and  then  a  Number  12  curved  urethral  sound.  After  this 
procedure  it  was  distended  with  heparinized  saline,  ligation  of  all  branches 
was  confirmed,  and  the  vein  was  maintained  in  this  condition  until  its  inser- 
tion into  the  leg.  This  maneuver  jiroduces  a  graft  of  almost  uniform  calibre 
(Fig.  1).  We  are  aware  of  the  suggestion  by  Taylor  et  al  (8)  that  this 
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Fig.  4A.  Long  femoral  artery  occlusion,  with  poor  run-off. 
I  k;.  4B.  Sonicwliat  redundant,  functioning  vein  graft  of  good  calibre  one  year  after  surgery. 

ti'inporaiy  .storage  in  heparinizcd  saline  may  be  a  disadvantage  because  of  its 
lH)ssil)le  effect  of  se]iarating  the  phosjiholipid  i^ortion  of  the  protein  mole- 
cules in  the  media,  ^^'e  have  continued  to  u.-^e  it  awaiting  further  evidence  re- 
garding its  detrimental  effect.  Prior  to  clo.sing  the  extensive  skin  incisions  nec- 
i--aiy  for  exposure  of  the  arteries  and  the  long  saphenous  wm,  we  have 
Mimmc'd  off  a  thin  layer  of  subcutaneous  fat.  This  has  ivsulted  in  a  great  re- 
ilucrioii  ill  the  incidence  of  superficial  wound  complications. 

I.uc'd  endarterectomy  has  often  been  performed  at  the  upper  anastomosis, 
which  is  usually  fashioned  opposite  the  origin  of  the  profunda  femoris  ar- 
teiy  (Fig.  2).  At  the  lower  anastomosis  we  have  avoided  the  addition  of  an 
endarterectomy,  and  have  relied  on  shai)ing  the  vein  graft  in  such  a  manner 
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Fi(i.  5A.  Isclicmic  foot  with  gangrenous  toe.  Arteriogram  sliowetl  fcmoro-popliteal  artery 

Fi<;.  oH.  Pnniaiy  Ik  aimg  two  weeks  after  toe  amputation,  and  five  weeks  after  sueces- 
ful  fenioro-popliteal  \(  in  l\\--pass  sira.ft. 

that  it  aho  acts  as  a  iiatch  graft,  tlu'irhy  widening  the  lumen  of  the  ai'tery. 
The  host  artery  at  this  level  was  either  the  poi)liteal,  or  the  jjosterior  or  an- 
terior tibial  arteiy  in  that  order  of  fretiuency. 

Discussion 

The  graft  was  considered  patent  if,  at  the  time  of  discharge  from  hos- 
pital, at  least  two  different  observers  agreed  that  ])ulsation  was  felt  in  the 
graft  behind  the  knee,  or  ankle  pulses  wvvv  present.  The  table  summarizes  the 
results  of  surgei'v. 

Patency  of  the  vein  gi'aft  at  the  time  of  discharge  from  hospital  will  con- 
tinue foi'  long  peiiods  of  time,  leading  to  continued  functioning  of  the  graft 
in  7r>  to  8")',  of  such  ])atients  o\-er  a  five  year  follow-up  iiei'iod  (2-5,  7).  Our 
imme(liate  patency  I'ate  of  17  ii!  20  |)atients  is  satisfactory,  i)articidarly  in 
view  of  the  poor  state  of  the  calf  cii-culation  as  shown  by  most  of  the  ar- 
teriograms (Figs.  3-4B ) ,  and  the  aih'anccil  degi-ee  of  ischemia  I  Figs.  5-6B). 
I)es])ite  technical  success,  below-knee  amputation  became  nt'cessai'V  in  four  pa- 
tients (Case  nos.  11,  14,  17,  20),  as  the  local  gangrenous  process  was  very  ad- 
vanced. We  feel  that  the  patent  graft  was  instrumental  in  ensuring  rapid  heal- 
ing of  the  below-knee  stump,  and  three  of  these  patients  are  now  fitted  with  a 
prosthesis  and  retain  their  own  knee  joint. 
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Vu:.  6A.  Gangrene  of  toes  and  forefoot.  Arteriogram  sliowetl  femoro-popliteal  artery  oc- 

■ln>ion. 

Fig.  6B.  Complete  healing  .?ix  weeks  after  transmetatarsal  amputation,  and  ten  weeks  af- 
■V  succe.ssful  femorojiopliteal  vein  by-pass  graft. 
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The  two  deaths  are  acceptable  in  that  the  reported  hospital  mortality  for 
amputation  alone  is  ].'>-29' r  (9-12),  and  presents  a  similar  challenge  to 
the  surgeon.  Brief  clinical  details  of  these  two  patients  are  given. 

CASE  ^2 

Female,   nsio    7S,    not    dialir'tic.    successful    frmoro-poplitoal    l)>--pass    for  gangrenous 
'ioes.  Found  dead  111  lied  2  da>>'  ] n >st i >] k  rat nad y.  Autopsy  showed  iii\ c icai dial  infarct. 

CASE  ?^20 

Male,  asio  60.  dial)elic.  Succrssful  fcmoro-popitoal  by-pass  graft  for  gangrenous  toes 
and  fdiii,  Inlldui'd  within  10  ila>s  hy  Iransmctataisal  amputation  to  remove  all 
gangrcnuu-  ii>siii  .  ddnvr  weeks  laii  r  hemiidenia  di'\-elo])ed.  As  tlie  remaining  portion  of 
the  foot  Jaded  lo  heal,  1  itdow-knee  amputation  was  iiia-formed.  The  iiatient  died  3  weeks 
later  with  hemiplegia  and  pneumonia. 

The  local  condition  was  not  made  worse  in  any  of  the  three  surgical  fail- 
ures. Patient  had  continuous  rest  pain  and  gangrene  preoperatively,  for 
which  he  requir('(l  abin-c-kucc  aniiiutation  one  month  after  surp;ery.  Patient  :^8 
had  gangrene  of  toes  ami  tlic  doisum  of  her  foot,  for  which  below  knee  am- 
putation was  performed  three  weeks  after  the  failed  by-pass  graft.  Her  stump 
healed  slowly.  Patient  :^7  still  has  an  is(dn'mic  ulcer  on  her  foot  where  the 
gangrenous  toes  were  removed  after  the  failed  reconstruction.  She  is  able  to 
walk,  but  it  is  extremely  i):iinfu!. 

Patients  ?^13.  1"),  16  and  18  were  ])rior  amputees  on  the  other  side,  and  were 
operated  upon  as  they  had  become  unable  to  walk  with  their  prosthesis  be- 
cause of  |iaiii  !n  the  remaining  leg.  As  all  four  jiatients  have  made  excellent 
pi()gfe->  ill  their  rehabilitation  with  no  restriction  due  to  the  treated  extrem- 
ity, we  fta-l  the  risk  of  carrying  out  surgery  on  a  remaining  ischemic  limb  is 
justified. 

Summary 

Twenty  consecutive  ])atients  with  gangrene  or  severe  rest  pain  of  a  lower 
extremity  ar(^  jtresented.  A  femoro-popliteal  vein  by-pass  graft  was  per- 
formed on  all  ptitieiits.  and  was  patent  at  the  time  of  discharge  from  hospital 
or  detith  in  se^•enteen,  Thirteen  of  these  patients  retained  their  ischemic  ex- 
tremity, wlieii'as  in  the  remaining  four,  in  sjiite  of  a  patent  graft,  below-knee 
:iniiiut:ttion  had  to  be  ])erforme(l.  Four  of  the  patients  were  prior  amputees, 
and  h;ive  been  able  to  resume  walking  following  successful  vascular  recon-  I' 
struction  in  the  remaining  lower  limb. 
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Metastatic  Infiltration  of  the  Thyroid  Gland  Causing 
Hypothyroidism 

DAVID  K.  SIROTA.  M.D.,*  KDYTHE  B.  (iOLDFIKLD,  M.D., 
YOT'XC;  F.  EXG,  M.D.,*  am)  ALLEN  H.  UXGER,  M.D.t 

Metastasis  of  caicinonia  to  the  tliyioid  gland  is  not  iinconinion.  At  post- 
mortem examination  it  has  l)een  found  to  occur  in  from  4  to  12  percent  of 
cases  (1-4 1.  Despite  this  rehiti\-ely  high  incidence  of  involvement  of  the 
thyi'oid  with  metastatic  cancer,  hypothyroidism  resulting  from  such  metastases 
is  exti'cmely  riirv.  Tlu'  case  report  presented  here  is  a  piobahle  example  of 
tills  unusual  phenomenon. 

Case  Report 

A  58  >-oar  old  white  woman  was  adiuilted  to  The  Mount  Sinai  Hospital  in  Hoptembcr, 
l!tfi6,  for  cNaluation  of  lioarsrness,  piot;icssi\('  weakni'ss  and  confusion.  She  had  boon 
Wi  ll  until  ( )cli)l)C'r,  I9()2,  wln'ii  a  left  radical  mastectomy  w  as  performed  at  another 
hospital.  The  patholomc  diai:no>r<  was  siarrhous  carcinoma  of  the  hreasl.  One  lymph 
nolle  contained  mela-talic  cell-.  Duiiiifi  thi'  sul i.-ei |ueiii  iimnih-  ,-he  received  a  5200  rad 
cours'.  ,,f  r,-iiliolher;ipv  I.,  the  lefl  che,-l  w;ill  .and  .axilla  m  2(;  do,<es.  She  did  well  until 
Janu.iix  l!)(iCi.  when  -welhni:  and  leiiderni  de\ eloped  m  the  anterior  neck.  A  i)rotcin- 
liound  lodllie  dime  ;il  I        I  mie  was  7.3  flil  '  <  . 

In  .\]iid  l!l(ili.  -he  W.I.-  seen  ill  the  lliyioid  clmic  of  Thi.  Mount  Siiiai  Hospital.  The 
thyroid  was  dilfuscly  enlar<i(  d  and  tirm,  and  had  a  fiianular  texlure  with  no  discrote 
nodules  palpalde.  The  -land  w.is  mil  lender.  The  patient  was  clinically  euthyroid.  The 
],rolem-l.iinnd  iodine  wa,-  7.3  fi'A  ■,  and  ihe  2-1  hour  r.idio.aci  n  e  loduie  uptake  liy  th(- 
thx-roid  ubiii.l  w.-i-  7'.,  .\  Iclilalive  dia-iio.-i.-  of  iv.m.U  iiisi  I  hxroidil  r-  was  made.  The 
|.,allenl  iie\l   -eeii  m   .\uiIUst   11  KM).  I)ecallse  of  ]  ,roo|v-M\ e   hi  ,a  r>ene.<-,  ihlck  speech  and 

ditiicully  m  sw.allow  uui.  She  denied  nther  sx  inploms  of  h\  pol  li\ roidi>m.  \'ilal  .-iiiiis  win-e 
normal. The  skm  was  w.arm  and  dry  and  the  hair  was  coarse.  The  lh\riiid  was  eiilarsiod. 
tirm  and  nonlender  with  a  linn,  jica-sized  nodule  iial]ialile  m  the  lowia-  iioli'  of  the  right 
lohe. 

In  Septeml)er  11166.  lieriorhlt.al  edema  de\eloped.  The  patient's  imlsi-  was  80  and 
ri  iiulai.  Her  lilood  pressure  was  120  110  .and  tem]ieraliire  1IS.6  V.  The  thyroid  was  un- 
cli.iii>ii  il,  1)111  lirm  l>  iiiph  node.-  were  palp.alile  in  the  ritihl  Mipraclax  icular  fossa  ,ind  the 
lefl  anterior  cer\  ic-il  chain.  Indirect  l,ir\  niio>copy  .-howeil  paralysis  of  Ihe  left  vocal 
cord.  The  lower  third  of  ihe  ri-ht  heimlhor.ax  was  dull  to  percu.s-aon  and  had  de(a-ea.sed 
lile.atli  -ouilds.  There  was  iieliera  ll  Zei  I  mil.-cle  weaklies-  and  slow  llientalloll.  The  jiro- 
tem-l.ound  iodine  was  1  .S  ^i;  ';,  ,-,nil  I  lie  T-.l  ivmu  ipitake  w.as  0.67  (normal  0.8-L3).  The 
palieni  w:i-  .admitted  to  The  Moiiiil  Smai  IIii>pil:d  for  further  e\alualion. 

The  hemotilolun  w.as  11.1  mil  ';  ;  ihe  while  hlooil  cell  and  ditferential  count  won-  nor- 
mal. I'',r.\'thri)cyte  sedimentation  r.ili'  w.i-  (i2  mm  hour.  I'iiii.al\'sis  w.as  normal.  Blood 
chemistries,  includiiiii  lixcr  function  studies,  cilcium  .ind  plio.sphorus  were  wathin  normal 
limits.  An  (dect  locardionr.am  -howi  d  low  \  olt,iLiC  in  .all  lead-.  Chest  x-r,ay  revealed  fluid 
at  the  base  of  tlii>  rinht  hum  .and  in  the  rijilil  inierloli.ar  h.s<iire.  Thor.iceiile-is  yielded  220 

From  till-  I)i\i.-ion  of  haidocrinoloiiy  of  the  Department  of  Mediiane.  The  Mount 
Sm.ii  School  of  Medicine  and  The  Mount  Siiiai  Hospital,  New  York,  N.  Y. 
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.T  of  .-^linlitly  tuvhid  yellow  fluid  with  a  spccifi.'  ^tavity  of  1.016,  protfin  2.52  fiiii  and 
Hiuar  115  Cytologic  .-^ludir.^  showed  no  inali-naiit   cells.  l'o>l-t  li(jiaceiil(  <is  i-hest 

\-|-ay  showed  no  mass  or  infiltrate.  ]^ulioaeti\'e  ioduie  uplake  after  three  (la>s  of 
ih\idtropin  stinudation  (10  units  per  day.  Armour  Thyliopar)  wa.-^  l.T^.  Eleetroen- 
I  phalniii;iiii.  Iiiain  .-can,  cerebral  angiogram  and  pnevuiioi  iiceph,alo.i;i:uu  indicated  the 
|ii,  -  iic,.  of  a  p(i,^t.'i-om<dial  ma.ss  in  the  lid't  frontal  lol.e  of  tlie  (  (  ivhral  .'orn  x.  Open 
liiiipsy  ol'  Ihf  lh\-i()id  istlimus  showed  metastatic  c-arcinonia  consistent  with  lireasi  oriiiin 
(  l-'iii.  1).  .\(]  lli\  roid  ti.-sne  was  recofjnizahle  hi  the  l>iops\-  specimi  n.  Two  lyni])li  nodes 
fiuiii  lh(   iiuhi  l,,\ver  jutiular  chain  also  -howeil  siiLidar  metastatic  cMrcinuma. 

'ric  |>at  Kill's  cours!'  was  one  of  rapid  deteri(jration.  She  wa,-  treated  with  cytomel, 
prednisone,  Ihiotepa  and  methotrexate  and  died  on  the  46th  hospital  da>-.  Permis.sion  for 
post-mortem  (>xamination  wa.s  not  olitained. 

Discussion 

The  iK'Cfopsy  stiulici^  of  ^^'illis  111,  Rice  (2),  Hull  (3)  and  Mortt'iiscii  l4l, 
have  (lemoiistfated  embolic  ttiiiiof  cells  in  4  to  V2''^  of  thvfoid  ghiiid.s  in  itti- 
tients  dyin<i;  of  nontlivfoidal  inalie:iiancies,  Aleta.static  cai'cinomti  to  the  thy- 
roid appetii'ine;  tis  a  e;oiter  is  much  les.s  common  (5).  Hyijothyi'oidism  vesultin<2; 
from  neojilasms  meta.static  to  the  thyi'oid  ,e;laiid  is  even  more  rare,  with  only 
four  sucli  cases  (Table  I )  fe|)orted  in  the  litertiture  to  (bite.  In  1931,  \A'illis  notetl 
clinical  hypothyroidism  in  a  woman  whose  thyroid  ^^\i\m\  underwent  metasta- 
sis from  carcinoma  of  the  breast  (6j.  A  similar  case  was  rci)orted  by  A\'inkler 
in  1932,  in  which  serial  studies  of  basal  metabolic  rate  confirmed  the  develoji- 


244  D.  K.  SIROTA,  E.  B.  GOLDFIELD,  Y.  F.  ENG,  AND  A.  H.  IJNGER 


TABLE  I 

Reported  Cases  of  Metastatic  Infiltration  of  the  Thyroid  Gland  Causing  Hypolhijroidisin 


Author 

Sec 

Age 

Site  of 
primary 

Time  elapsed  be- 
tween diagnosis 

and  onset  of 
hypothyroidism 

Hypothyroidism  confirmed  by 

Willis  (1931) 

F 

56 

Breast 

? 

Clinical 

Winkler  (1932) 

F 

44 

Breast 

3 

Clinical,  Serial  BAIR 

.Skhiroff  (11)54) 

F 

73 

Rectum 

RAI  uptake,  Clinical 

SliiiiKioka  (19(i2) 

F 

44 

Breast 

5 

Clinical,  UAI  uptake 

Present  ease 

F 

58 

Breast 

4 

Clinical,    RAI  uptake, 
FBI,  T-3  uptake,  T-4 

ment  of  hyiiothyroidism  (7).  In  1954,  Sklaroff  described  a  woman  whose 
tliyioid  ^laiiil  was  im-adcd  by  metastatic  tumor  seven  years  after  a  rectal 
caiciiioma  had  licen  removed  (8).  In  this  case,  the  diagnosis  of  hypothyroid- 
ism was  siippoi  tcd  by  a  reduced  racHoactive  iodine  uptake.  In  1962,  Shimaoka 
et  al  found  metastasis  to  the  thyroid  ghmd  from  a  breast  carcinoma  causing 
cHnical  hypothyroidism  documented  by  a  low  radioactive  iodine  uptake  (9). 
Our  patient  had  unequivocal  hypothyroidism,  and  biopsy  proved  metastases 
in  the  thyroid  gland.  Without  direct  gross  and  microscopic  confirmation  at 
autopsy,  we  can  only  speculate  that  this  patient's  severe  hypothyroidism  was 
a  result  of  metastatic  carcinomatous  replacement  of  the  thyroid  gland.  The 
clinical  (vidcnce  and  the  operative  and  biopsy  findings,  however,  strongly 
suggest  this  thesis. 

It  is  of  interest  that  all  five  ixiticiits  with  hypothyroidism  caused  by 
thyroidal  metastasis  were  females,  and  that  in  four  of  the  five  patients  the 
site  of  the  primary  carcinoma  was  the  l)i-east.  The  time  elapsed  between  diag- 
nosis of  the  primary  and  the  development  of  clinical  hypothyroidism  ranged 
from  3  to  7  years  (Table  I). 
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JOANNA  MAGDA  POLENZ,  M.D.,  and  SAMUEL  L.  FEDER,  M.D. 
Introduction 

Since  the  introduction  of  the  Rauwolfia  alkaloids  and  phenothiazines  into 
medicine  in  the  early  1950's,  the  I'ole  of  ])sychotherai)cntic  drugs  in  psychiatry 
has  become  firmly  estahlislu'd.  Theic  are  icw.  if  any,  treatment  facilities  or 
treatment  jn'ograms  which  do  not  seriously  consider  when  and 'or  how  to  use 
tlu'sc  medications  alon^  with  other  treatment  methods.  However,  despite  this 
widespread  use  and  intensi\-e  rt'search  intei'est,  many  questions  remain.  It  is  to 
he  expected  that  fourteen  years  is  not  sutiicient  time  in  which  to  achieve  a  full 
or  si<^nihcant  undei'standinji;  of  what  these  drugs  do  to  and  for  the  mind  and 
behavior.  The  systems  are  too  complex.  But  we  might  reasonably  expect,  after 
almost  a  decade  and  a  half  of  use,  that  within  the  limits  of  the  available  data, 
there  would  be  some  consistent  pattern  to  their  use. 

It  is  well  known  that  drugs  which  affect  the  mind  can,  in  themselves,  influ- 
ence behavior  in  a  sym]itomatic  way,  often  making  it  difficult  to  distinguish 
the  symptoms  of  the  illness  from  those  possibly  resulting  from  the  drugs  (1, 
2).  A  clear  knowledge  of  these  effects  woukl  be  a  necessary  requisite  to  the 
controlled  use  of  the  medications.  To  this  end  we  undertook  a  "psychothera- 
peutic drug  survey"  to  see  if  "behavioial  toxicities"  such  as  depersonalization, 
hallucinations,  or  non-organic  confusion  due  to  drugs  contributed  to  the  need  for 
hospitalization. 

The  data  for  the  hist  44  admissions  revealed  no  such  contributing  be- 
havioral effects.  In  fact,  there  were  veiy  few  side  and  toxic  effects  of  any 
kind  reported.  Our  obser\ations  did  indicate  that,  while  psychotherapeutic 
drugs  were  ])rescribe(l  extensi\-ely  by  both  psychiatrists  and  non-p.sychiatric 
])hysici;iiis.  there  was  no  consistent  pattei'ii  to  the  ust'  of  these  drugs  in  terms 
of  incheat ions,  dose  schedules,  dui'ation  of  ti'catment,  or  care  of  the  patient 
during  the  pei'iod  of  drug-taking  (3,  41.  The  study  was  then  continued  with  our 
interest  focused  on  general  patterns  of  drug  piescription  and  use. 

Method 

Data  were  gathered  on  the  patterns  of  i)sychotherai-)eutic  drug  use  of 
]isychiatric  |)atients  prioi'  to  hosi)italization.  A  total  of  152  consecutive  ad- 
missions to  The  Mount  Sinai  Hospital  Institute  of  Psychiatry  were  inves- 
tigated. The  fii'st  44  were  in  pilot  study;  the  ivmaining  108  were  added  as  a 
general  study  of  patterns  of  psychotherapeutic  drug  use. 

All  patients  wei'e  interviewed  as  soon  as  possil)le  aftei'  admission  to  the 
hos])ital  by  one  of  the  investigators  (.I.M.P.)  ;  this  was  within  48  hours  of  ad- 
mission. In  addition  to  the  information  available  during  the  course  of  the 

From  The  In.stitutr  of  Psycliiatry,  Tlic  Mount  Sinai  Hospital,  New  York,  N.  Y. 
For  reprints:  Dr.  Saniu.  l  V,  ih  v.  M(.  Smai  Hospital.  Now  York,  N.Y. 
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usual  type  of  i).sycliiatric  interview.  si)ccific  data  concerning  medication  were 
obtained,  using  a  standardized  set  of  (|Ucstions  prepared  foi-  this  sui'vey  de- 
signed to  ol)tain  as  mucli  data  as  possible  about  medication  and  the  way  in 
which  it  was  jti'esci'ibed. 

Following  the  |)ei-sonal  interview,  a  review  of  the  current  hospital  record 
supplied  additional  infoiination,  helped  to  verify  the  history  ol)tained  from 
the  patient,  and  ])einhtted  a  comparison  of  the  clinical  evaluations  made  by- 
investigators  and  the  hosfiital  psychiatrists. 

Results 

Diagnosis 

There  was  close  agreement  between  the  investigators  and  the  hospital  staff 
in  the  evaluation  of  the  patient  in  terms  of  presenting  symptoms,  mental 
status  and  diagnostic  impi'cssion  iTable  I). 

The  most  fre(iueii(  diagnosis  was  schizo|)hrenic  reaction;  this  was  made  on 
the  basis  of  the  total  (dinical  i)icture.  The  most  fi'e(|nent  immediate  reasons 
for  hospitalization,  howe\-er,  were  depression,  anxiety  and  inability  to  func- 
tion in  customary  envii'onment  (  Fig.  1  I. 

Major  SyiNptoDis  Leading  To  Hospitalization 

The  usual  current  reconmiendations  are  that  medications  be  prescribed  ac- 
cording to  the  target-symptom  model  rather  than  the  diagnostic  classifica- 
tion (5-7).  We  thei'efoic  examined  the  drugs  prescribed  in  relation  to  the  out- 
standing symjitoms  leading  to  hospitalization.  None  of  oui-  ]iatients  had  a 
simple  symptomatic  picturi'.  The  two  most  frequent  symi)t()ms  wei'e  depres- 
sion and  anxiety  (with  or  without  ])sychotic  behavior  I  and  they  often  oc- 
curred simultaneously. 

Depression  was  by  far  the  most  freciuent  symptom,  occurring  as  one  of  the 
most  disabling  factoi-s  in  125  of  the  lo2  i)atients  or  82%  (7,  8).  Forty-eight  of 
these  severely  depressed  patients  had  no  appreciable  anxiety.  Eighty-three  pa- 
tients (54%)  showed  seveie  anxiety  with  or  without  agitation;  of  these,  77 
were  also  severely  depressed.  There  were  six  i)atients  only  with  severe  anxiety 
and  no  depression  (Fig.  1 ) . 

To  emphasize  further  how  fretiuent  and  severe  the  symptoms  of  depression 
were,  we  foimd  that  in  our  second  sample  of  108,  20  jiatients  (19%)  W'ere 


TABLE  I 


Diagnosis 

No.  Pts. 

Schizophrenic  Reaction  

107 

Manic  Depressive  Psychosis  

3 

14 

Psychoneurotic  Reaction  

23 

Addiction  

5 
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Note:  not  to  scale. 
Fig.  1.  Most  frequent  symptoms. 
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friends 

or  relatives 

Note:  not  to  scale. 
Fig.  2.  Source  of  medication. 


admitted  to  the  hospital  because  of  a  suicidal  attempt,  and  another  29 
(27^r  I  were  a(lniitte(l  with  suicidal  ideas  or  wishes.  Thus  a  total  of  49  pa- 
tients w-civ  X)  dcpn-.-ed  that  the  danger  of  suicide  contril)uted  directly  to 
their  hospitalizatiun. 

Medication  Prior  to  Hospitalization 
There  are  many  limitations  in  obtaining  medication  records  from  patients, 
rwenty-five  ])atieiits  in  the  second  series  of  108  had  some  difficulty  in  giving 
the  exact  name  and  dose  of  their  medication.  More  patients  had  difficulty 
with  the  dose  than  with  the  name  of  their  medication;  however,  only  ten  pa- 
tients could  not  identify  their  medication. 

Source  oj  Medication 
Of  the  152  itatients,  94  (62%)  were  treated  with  some  psychotherapeutic 
drug  in  the  3  months  jirior  to  hospitalization.  Of  these  94,  in  63  (67%)  it  was 
prescribed  by  a  psychiatrist;  in  26  (28%)  it  was  prescribed  by  a  non-psychiatric 
physician.  Five  jiatients  (5%)  received  their  drugs  from  relatives  or  friends 
(Fig.  2). 

Types  of  Medication 
An  attempt  was  made  to  understand  the  reasons  for  the  selection  of  any 
particular  drug,  the  do.se  range  and  scliedule.  This  was  very  difficult.  There 
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was  a  lack  of  uniformity  and  consit^tency  in  drug  or  drug-combination  clioice, 
dosage,  or  duration  of  drug  t  I'catnicnt  in  relationship  to  the  symptomatology  or 
the  clinical  picture.  The  following  examples  will  illustrate  this: 

Case  I.  Till'  p.-iiii  nl  was  a  53  year  old  man.  In  November,  1964,  he  was  hospitalized  for 
severe  dcpM-Mnii.  I'lior  to  that  liospitaUzation  he  was  being  treated  pri\atel\-  by  a 
p.sychial ri>t  wiih  pim  liliipi  laziiii  *  .t  iiii;  lid.  At  tin-  hospital  he  was  treated  with  tri- 
fiuoperaziiir  dili\ ( li m-l i Ioik li  t  5  iiii;  lul  and  ainiUiptyHne  hydrochloridet  50  mg  till. 
He  imi)io\cd.  His  mcdiral  ion  was  ledured  to  trifluoperazine  dihydrochloride  2  mg  tid  and 
amitriptyhnc  li>(lin(  liloridr  25  mg  tid.  He  was  discharged  on  these  doses  of  drugs  to  his 
private  ps\i  liiai risi .  Alter  two  months  the  depression  returned;  he  became  anxious  and 
e.xpressed  somaiir  (iiiiiplaiiits.  Xo  attempt  was  made  to  increase  his  drug  dosage  al- 
though he  hail  Ixni  liclpcd  1)\-  lijiilii  r  <losis  while  in  the  hospital.  He  was  readmitted, 
severely  dcprc-scd  and  suiridal. 

Case  II.  A  22  year  old  young  woman  was  admitted  after  attenipe  d  -ui'  idr.  On  admis- 
sion she  was  severeh-  depressed  and  frifiiitened.  She  had  been  ha\inji  au(hiiir>'  hallucina- 
tions and  frequent  episodes  of  di|  ifrsonalizat  ion,  and  had  been  treated  lj\-  a  ]>syihiatrist 
for  several  montlis.  DcprisMnn  had  In  en  si  \(  iv  for  at  least  two  months.  For  one  month 
she  receiveil  chloriirouiazim  hx-drMchloi  idr.i?  2.')  mn  qid;  on  the  day  of  lier  suicide  attempt, 
imipramine  h>-di-ochlorid(H  was  iirrsiailicd  25  mii  liil. 

Case  III.  A  29  y(-ar  old  marrird  woman  li.id  l.n  ii  treated  \>y  tho  >aini'  psychiatrist  for 
nine  months  pi-ior  lo  adniissioiK  Sin  was  adiiiilti  d  in  a  stati;  of  manic  i  xcitcmciii  which 
had  developed  ovi  r  a  iiciiod  of  se\eial  wicks.  .Vllhough  the  patient  had  been  helped  by 
thioridazine  hydrochloride''  during  ])re\  ious  episodes,  she  recei\-ed  no  medication  iirior  to 
this  hospitalization. 

Comhinutioris  of  Drugs 

These  appeared  to  he  haphazard.  Most  i);itients  received  combinations  of 
drugs.  Sixty-four  |)atients  I'eceived  se\-eral  drugs  simultaneously.  There  were 
some  patients  taking  five  or  more  drugs  at  the  same  time. 

Case  IV.  A  17  year  old  girl  was  admitted  because  of  attempted  suicide.  She  had  been 
treated  liy  a  psydiial  risI  for  one  and  one-half  years  prior  to  hospitalization.  On  admis- 
sion she  wa-  ill  pn--(  .1,  aiiMiiu-.  phubic  ;ind  cxijerienced  frerjuent  episodes  of  de|ier.~onal- 
ization.  Hi  r  mediraiiun  (in  admi-Moii  was:  I)  isocarboxazid**  10  mg  hiil;  and  2)  dextro- 
amphetamine'' 1(1  ni>^  /)/'/  111  iin|iri)\e  herniunil:  3)  cldordi.'izepoxide ; ;  1(1  uiii  in  calm 
her  anxiety:  I)  plienim  1 1  .azme  hxilru'-hloi  ide!;!;  25  mg  to  lairl)  lier  appein,  :iii,|  help 
keep  her  weishl  down.  (.Ml  weiv  pn  sciibeil  by  her  jisychiatrist.)  :  5)  .secol  larbil  al  >odium|||| 
100  mg  H.S.  \v:is  ]iiescrilied  b\-  her  family-  doctoi-.  In  addition,  she  smoked  marijuana 
and  took  other  barbitiiales  and  aniphel amines  with  her  friends. 

*  Compazin(>  (Smith  Kline  and  French), 
t  Stelazine  (Smith  Kline-  anfl  French), 
t  Elavil  (Merck,  Sl,:ir|'  .and  Dohme). 
§  Thorazine  (Smith,  Kline  .md  French), 
II  Tofranil  (Geigy). 
«1  Mellaril  (Sandoz), 
**  Marplan  (Roche). 

tt  Dexetirine  (Smith.  Kline  and  French). 
++  Librium  (Roclie). 
§§  Preludin  (Oeigy). 
nil  Seconal  (Lilly). 
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Patients  with  similar  clinical  iM-ohlemis  were  treated  with  completely  differ- 
ent ilni,<!:-c(iinl»inati()iis.  Often  patients  were  taking  more  than  one  drug  of  the 
same  i^roup  at  the  same  time,  e.g.,  more  than  one  type  of  tranquilizer  or 
moic  than  one  drug  to  elevate  mood,  such  as  an  antidepressant  and  ampheta- 
mine. 

Case  \'.  All  iiiiinaniccl  28  yvnv  old  woman  wiiIl  ,i  severe  depre-ssion  had  j^aranoid  and 
soiiialii-  (Il  lusions,  a  tlioufilil  disonler,  ami  a,  (l.al  and  inayipropriate  affect.  She  had  re- 
(■oi\cil  lici-  medical  ion  from  an  mlei  ni.sl  .and  w.as  lieinfr  tn  .ated  .simiiltaneoii.sly  with 
iniipi'.imiiK  liyilroclilonde  25  mji  <il>l.  chlordiaz(  ] loxidc  h.xdrocliloride  25  iiig  qiil.  ju'O- 
iiiazim  *  H  ,S.,  cldoi  pidmazine  li>  ( lidchloi  idc  1.50  my:  lid. 

('a,-:  \'I  \  24  \-eai'  old  female  iiiiiler  ticilmeiit  \>y  a  psychiatrist  was  admitted  to  the 
hospit.al  lii  i  aiisc  -]ic  I liicateiied  suicid(  ,  ."^lic  had  aiiditor\-  hallucinations  and  paranoid 
dehision-.  Ilcr  mi'dicat  ion  piior  lo  lio-pii  alizai  um  was  clilrnpromaziiie  liyclrochloride 
spansulc  150  mi;  //'/  and  tiilinopcaazine  dihydrochioride  2  mg  qid  with  no  change  in  the 
dosage  as  her  -ym]iioms  hcc.ime  more  sc\(  re.  Two  weeks  inior  to  hospitalization,  as  her 
depression  liecanK   vi-vv  s(  \  (  iv,  one  s].aiisiil(   of  dexl ro-amphet.ainine  was  add(>d  daily. 

C'.as.'  VH.  A  11  year  old  girl  was  admilted  to  tji,.  liospit.d  Ihmmum  .,f  all.  nipted  .suicide.  On 
■admis-ion  >lic  w.as  \  i'ry  di'pressrd.  .Ml  lioiitili  she  was  lliin.  sin  had  the  delusion  that  she 
w.as  fat   and  was  iiilcresliMl  onl,\-  m  caliiii;  and  dieling.  ."^Ik  in   livatment  with  a 

lisycliiali  i~l  for  sc\(ral  luoiitlis.  lie  im-cailied  no  meilic.al  ion.  I>ul  reiaimmended  hos- 
pil.alizalion.  Idie  ]i,atient  had  a  scm  iv  .  r\  iiig  spell  and  her  mother  took  her  to  a  hospital. 
Till'  doctor  ilieri'  g,a\'e  her  chlordiazi'iioxide  hydrochloride  10  ing  //'/.  with  which  she  made 

the  slli.ad.al  attempt. 

C  iM  \TI  I.  A  15  \  i  ar  old  uirl  was  In  inu  licilcd  I.y  ,a  ] isyclii.a  1  risi  for  fi\  e  >-ears  prior  to  hos- 
pilalizat  loii.  Slir  was  admilli'd  lici-aiisr  of  .allcmpled  suicide.  On  admission  lier  symptoms 
Wi  le  -(  \(  ie  di  pre>sioii.  Willi  aiixu  l\-  ,111(1  .inilalioii,  fre(pieiil  e|iisodes  of  deiiersonalization 
and  -oniaiie  (1(  lii-ioiis.  ,^lie,  loo.  was  a  lliin  (iirl,  with  ,a  delusion.al  lielief  that  she  was 
olie~(  ,  AledieaUoii  piior  lo  1  losp  1 1 , 1 1  iz,  1 1  loi  I  was  clilon  li.azepoxide  li.\(lrocliloride  30  mg  daily 
for  iiiaii\'  moiillis.  diet  li\  lpr( i] (ion  h^alrochloridev  one  ca|isiile  dail.\'  from  her  family 
doctor,  .and  cl dorpromazme  li>drocliloride  sp.iiisule  75  mt;  ilaily  for  se\eral  weeks  prior  to 
hos]iitalization. 

Choice  of  Medicative 

Although  depression  with  or  without  agitation  was  by  far  the  most  fre- 
quent sym])t(mi,  tfaiKHiilizers,  not  antidepressants,  were  the  most  commonly 
prescrilieil  mcdicatinns.  ()ftcii  traiKHiilizcrs  were  the  only  drug  used  in  se- 
verely and  acutely  depressed  jjatients  (Fig.  3).  Compare  with  Fig.  1  showing 
main  symptoms. 

Case  IX.  Tile  iialient  was  a  50  >-ear  old  housewife  admitted  from  the  (>merg(mcy  room 
because  she  I  lire.aleiied  lo  comiiiil  siiKade.  On  admission,  laa'  s\  iii]iloms  were  severe  de- 
pression Willi  .igilalioii.  ]ilioliias,  ,aiid  severe  and  iirogressi\e  incapacil ,it ing  \omiting.  Her 
lisycliiatiist  treated  her  with  me] irobamate+  1200  mg  a  day  and  chloral  hydrate  0.5  Gm  qid. 

Case  X.  Tlie  ]),atienl,  a  56  ,\'ear  old  man,  was  admitted  because  of  a  se\'ere  depression.  He 


*  Sparine  (Wyeth). 
tTenuate  (Merrill). 
X  Miltown  (Wallace). 


PSYCHOTHERAPEUTIC  DRUGS — PATTERNS  OF  USE 


251 


Note:  not  to  scale. 
Fig.  3 


could  not  work,  witlulrcw  from  all  social  contacts,  had  insomnia,  loss  of  appetite  and 
constipation.  As  his  mood  bocanu^  nioio  (Icjircsscd  his  intake  of  alcohol  went  up.  His 
psychiatrist  treated  liini  with  chlor(Haz('iii)\ii|c  li^drochloride  10  mg  prn. 

Case  XI.  \  21  yrar  old  female  was  In >s| ul ,i lizcd  fii|-  llie  first  time.  Fur  six  iiKinlli-  prior  to 
admission  she  had  hrcomi'  more  d(  pir.vsed  and  anxious,  had  manx'  somatic  com] ilaml  s  miil 
exiienenccd  fr('(|iient,  epis(jdes  of  depersonalization.  She  >:iw  hir  plivsician  liciaiisi'  oi 
insomnia:  he  fja\e  her  sl(>e|iing  pills  (sodium  pentoliarbital* )  with  which  she  attempted 
suicide. 

Choice  of  Tranquilizer  Medication 

When  tranquilizers  were  prescribed  there  was  often  no  relationship  be- 
tween the  patient's  symptoms  and  tlic  choice  of  drug  in  terms  of  "minor"  or 
"major"  tranciuilizerf,  ])sychotic  patients  with  severe  secondary'  symptoms 
were  often  treated  with  "minor"  ti'anf|uilizers. 

Case  XII.  A  20  year  old  male  .olh^i  student  was  treated  by  a  jisychiat rist  for  two 
years  continuously  since  his  last  , Us.  hiiioi  iVom  the  hospital.  For  the  eight  months  prior 
to  hospitalization  his  medication  \\;is  i iilhiopia-.azine  ililiydrochlori<lc  ;md  ilcxtro-ampheta- 
mine  10  mg/day.  His  depression  hrcamc  deeper,  with  simadal  ideas.  H<'  wa>  \  ery  .anxious 
and  frefiuentl\-  had  leelings  of  deiieison.ihzat  ion  and  iime.dit y.  'Die  j is>-chiat  rist  sub- 
stituted di.azepamt:  5  mg  liil  and  then,  as  the  |,,atient's  symptoms  confimied  to  progress, 
he  increased  this  to  .5  mg  five  times  ,i  daw  The  |ialienl  sutfered  delusions  and  auditory 
hallucinations  and  heard  \-oices  telling  him  he  was  immortal.  To  proN'e  it  he  stood  in  the 
path  of  a  car.  The  medication  as  noted  was  continued  ui>  to  hosiiitaliz.ation. 

Case  XIII.  .\  38  year  old  woman  underwent  her  .'second  post-partmn  p.sychosis.  She  was 
depressed,  anxious,  agitated,  with  an  elal)orate  delusional  system  about  her  own  destiny 

*  Nembutal  Sodium  (Abbott). 

t  "Minor" — nonphenof hiazines  u.sually  recommended  for  neurotic  anxiety.  "Major" — 
phenothiazines  usually-  recommended  for  psychotic  anxiety. 
tValium  (Roche). 
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TABLE  II 


Chlorpromazine  Hydrochloride  

100-400  nig 

Trifluoperazine  Hydrochloride  

4-6  mg 

Imipraniinc  Hydrochloride  

75-100  nig 

Ainitrvptvline  Hydrochloride  

50-75  nig 

and  that  of  her  child.  A  jisychiatrist  prcscriiacd  chlordiazepoxide  hydrochloride  10  mg 
tid  and  wlicii  thai  did  not  liriiig  iclicl'  he  chanfji'd  to  chloral  hydrate  0.5  Gni  ([ul. 

Case  XR'.  The  jKiticnt  \va>  a  36  year  old  Wdiiian.  Shortly  l.cfcHv  adini.-^imi  she  became 
sc\rivly  ]i>yi-hotic  witli  auditory  hallucinations  in  whicii  \(nccs  were  coniinanding  her  to 
(id  \i(ilcni  and  liisililcniiii;  things.  Tlic  I'aniiiy  doctoi-  picscrihcd  chlordiazepoxide  hy- 
drochloride 10  nig  tul. 

Dose  of  Medication 

Our  data  iiiilicatc  that  (lo.^ajic  sehcdtilcs  were  usually  below  the  recom- 
mended level  and  rarely  did  tlu'y  I'each  the  acce|)tcd  tlierapeutically  effective 
dosage  (9,  10).  The  commonest  daily  doses  for  the  most  fre(|uent]y  prescribed 
medications  are  given  in  Table  II.  Although  tlu  se  may  he  adc(|uat('  dose  lev- 
els foi'  ])atients  who  ha^'e  a<'hieve(l  a  state  of  ('(|uilil)fium  or  whose  symptoms 
arc  imjiroving,  these  are  doses  which  can  hnvv  little  if  any  tlicrai)eutic 
effect  on  severe  and  acute  symptoms.  A  jiuzzling  finding  was  that  these  levels 
were  continued  despite  the  fact  that  the  patient's  clinical  condition,  either  in 
terms  of  anxiety,  agitation,  gross  psychotic  i)henomena,  or  depression  was 
steadily  deteriorating  (Cases  I,  VI,  XI,  and  X). 

Lahordtitni  Tests 

Very  few  of  the  treating  ])hysieian>  iiichide(l  any  laboratory  evaluation  or 
laboratoi'y  follow-up  on  their  [latients.  ()iily  Hi  jiatieiits  tl8%)  had  any 
laboratory  tests,  blood  c.xamiiiations,  or  urine  examinations  jiiior  to  the  use  of 
the  psyehothei-apeutic  drugs.  Six  patients  only  had  follow-uj)  laboratory  tests 
while  they  were  i-eeeiving  tlie  drugs. 

From  diseu»ioii>  with  colleagues  in  clinics  and  in  the  liosjiital  it  seems  that 
the  neglect  o!  hilioratory  .-aleguaids  may  be  partially  responsible  for  the  low 
doses  of  drugs  ])rescribed  and  there  may  be  a  relationshi])  between  the  diffi- 
culty in  obtaining  laboi'atory  tests  and  the  low  doses.  Low  doses  are  no  safe- 
guard for  the  serious  side  effects,  since  these  are  often  not  dosc-dcpeiident. 

Patients'  Attitudes  tnimnl  Mutiratimi 

A  jiroblem  in  evaluating  the  erieeti\-eiiess  of  ps>-cliollierapeiitic  drugs,  es- 
]iecially  in  amiiulatory  patients,  has  been  the  uneei-t aiiif \'  about  how  regularly 
the  drugs  are  taken  111,  12).  Our  results  indicate  that  |i.'ilieii(-  geiiei'ally  fol- 
low a  veiy  loose  sclieihile  on  theii'  own.  For  exaiiiph',  h^ss  lliaii  .")()' ;  of  the  i)a- 
tients  in  our  sample  took  their  medication  in  any  I'cgnlar  way.  A  study  of  the 
l)0ssil)le  factors  inllueiicing  this  focused  on  the  physician  |)rescril)ing  the  drugs 
and  the  suiiervision  and  explanations  or  instructions  accompanying  the  pre- 
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Note:  not  to  scale. 
Fig.  4 


scription.  Of  45  patients  (48%)  who  followed  the  prescribed  schedule.  35  were 
being  treated  by  psychiatrists  and  10  by  non-psychiatrists.  Of  47  (52%)  who 
did  not  take  the  medication  as  prescribed,  18  were  treated  by  psychiatrists 
and  29  by  non-jisychiatrists  (Fig.  4). 

The  fact  that  more  patients  followed  the  schedules  of  the  psychiatrists  than 
of  the  non-psychiatrists  may  reflect  the  closer  relationship  between  the  psy- 
chiatrist and  his  patient,  or  it  may  indicate  a  patient's  greater  willingness  to 
accept  this  type  of  drug  from  a  p.sychiatrist  who  is  presumably  more  familiar 
with  it. 

There  seemed  also  to  be  a  correlation  Ijetween  the  patient's  understanding 
something  about  the  drug  and  a  more  faithful  adherence  to  treatment  sched- 
ules. Of  the  94  drug-users,  only  33  had  any  knowledge  or  understanding  of 
what  the  medication  was  for  or  what  it  might  be  expected  to  do.  Among  these 
33  informed  patients,  24  (73%)  were  "good  adherers."  Among  the  61  unin- 
formed patients,  only  21  were  good  adherers  (Fig.  5). 

bulividiial  Patterns  of  Use 

Not  only  the  doctors  showed  their  individuality  in  choice  and  scheduling  of 
the  drugs  but  patients  themselves  evolved  individual  schedules,  some  of  which 
seemed  to  be  related  to  the  patient's  self-image  and  past  experiences. 

Case  XV.  The  patient  was  a  36  year  old  woman  who  had  had  intermittent  ambidatory 
psychiatric  treatment  for  many  years.  As  a  cliild  she  had  a  bilateral  mastoidectomy 
which  became  the  core  of  her  delusional  system.  She  searched  from  doctor  to  doctor  with 
the  hope  that  one  of  them  wovild  undo  the  damage  she  had  suffered  by  the  ojieration. 
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Note:  not  to  scale. 
Fig.  5 


During:  this  searching  she  arciimulatcd  medications,  all  of  which  she  took  in  a  haphazard 
manni'V.  Her  dciM  iHli  iici'  and  wish  I'm-  a  iiKiiiii-al  sohilion  wi-n-  >n  tin  at  tliat  sh(>  n(>ver 
coniiili'ii  1\-  di>runiinii('d  an\-  nicdicalion.  Shr  finally-  found  iIm  ik  uh l^urf^eon  who  per- 
formed thi-  iirininal  oin'ialiun;  \\  lieu  hi'  would  not  liel)!  Ik  i-,  a-la>ia  abasia  d(n'elo]ied, 
she  111'. •anil'  \(a\-  .li'pivs,-cd.  and  she  had  to  lie  lios]  nl  ahzed .  On  aduussiou,  -he  was  taking 
mepidliaiiialc,  eh li ii'diazei loxidi ■  h\ ( Iroch loridi ■,  chloi] u oniazine  liydroehloride,  aiuitriiity- 
liue  h>'diocliloride,  deprol,  S(>veral  antihistamines,  jiropoxx'phene  h,\-droi'hloride''  and 
aspirin. 

Discussion 

After  fourteen  years  of  extensive  use  of  psychotherapeutic  medication 
there  seems  still  to  be  considerable  confusion  about  the  relative  indications 
for  the  types  of  drugs,  the  dose  schedules  and  the  duration  of  treatment.  It  is 
ajipareiit  that  most  psychiatric  patients  today  receive  some  type  of  me(Hcation 
and  the  indications  are  that  this  will  increase  towards  100%.  It  is  thus  all 
the  more  imjiortant  to  a.-^sess  what  we  do  know  about  their  use  and  how 
this  information  is  being  applied. 

If  we  follow  the  generally  accepted  "target  symptom"  modi'l  for  choosing 
a  drug  (at  the  jirescnt  time  the  choice  lia-ed  (ui  psychotic  and  non-psy- 
chotic anxiety,  depicssion.  agitation,  mania  or  withdrawal,  and  not  on  nosol- 
ogy i,  then  (1111-  refei-ring  doctors  used  the  "wrong"  drug  most  of  the  time. 
This  wa>  trtu'  e\'en  where  combinations  of  di'ugs  were  used.  The  most  strik- 
ing finding  was  that  e\-en  where  the  pi'cscnting  symptom  I'esponsible  for  hos- 
pitalization was  depression,  the  drug  was  a  phenothiazine,  usually  not  indi- 
cated for  depres>ion  and  perhaps  e-\-en  depressogenic  in  itself.  l-5ecause  we 
did  not  interview  the  referring  physicians  directly,  we  do  not  have  a  clear 

*  Darvon  (Lilly). 
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answer  to  why  this  was  so.  In  <>;('n('i'ah  it  seems  that  correhition  between  out- 
standiii.a;  symptoms  ami  choice  of  (h•ul^  could  not  he  cleaily  est ahlislied.  We 
have  considered  se\-eral  possibk'  exphmations :  1)  Theix'  is  the  possihiUty  that 
our  interest  in  nosology  and  our  desire  for  a  specific  treatment  method  for  a 
specific  disease  category  outweighs  our  knowledge  that  this  does  not  yet  apply 
to  the  a^•aihd)le  medication  in  psychiatry.  Peiiiaps  a  se^•er^■  depression  is 
overlooked  because  the  ovei'all  i)icture  is  that  of  "underlying  schizophrenia" 
(the  categoiy  of  most  of  our  hospitalized  patients)  and  depression  is  seen  as  a 
"minor"  ]>hase  of  the  psychosis.  2)  It  is  possible  that  our  lack  of  full  under- 
standing of  the  relationslii])s  b(>tween  anxiety  and  depression,  or  psychosis  and 
depression,  lead  to  the  different  ap|)roaches.  Perhaj^s  one  person  sees  the  de- 
pression occurring  in  the  ct)ntext  of  a  schizophrenia,  whereas  another  sees  the 
schizoiihrt'uic  reaction  appearing  in  circum.-t aiices  which  do,  or  should  ex- 
pect to,  cause  depression.  In  this  context,  there  is  a  growing  interest  in  the 
psychodynamics  and  ]isychopathological  l)ackground  as  a  guide  to  the  use  of 
the  drugs.  Thus,  uianifest  anxiety,  or  even  disturbed  behaAior  or  thinking, 
when  occurring  in  an  atmosphere  of  loss  (a  depression-producing  situation! 
might  be  treated  with  an  antidepressant  rather  than  an  anti-;inxiety  drug) 
(13,  14).  3l  A  further  possibility  is  in  the  confusion  between  anxiety  and  agi- 
tation and  their  occurrence  in  depression.  Thus,  agitation  may  i)e  treated  with 
a  phenothiazine  while  the  deiires.sioii  is  overlooked.  4l  Perhaps  jihysicians  aiul 
hospital  staffs  tolerate  non-suicidal  depression  states  better  than  they  do  acti\  (\ 
anxious  and  agitated  states.  Certainly  the  former  tend  to  a  "(luicker,"  "more 
peaceful"  behavioral  effect.  5)  Perhaps  physicians  are  less  confident  with  anti- 
depressants, which  do  not  <iiyv  the  quick,  readily  observable  dramatic  results 
of  traiKiuilizers,  which  have  lag  phases  and  clear  the  system  slowly,  and 
which  are  associated  historically  with  unfortunate,  dramatic  and  non-reversible 
tissue  damage. 

We  have  no  ready  explanation  as  to  why,  when  drugs  were  used,  they  were 
used  in  too  low  a  dose  for  too  short  a  time,  despite  the  fact  that  all  the  pub- 
lished data,  as  well  as  the  drug  company  recommendations,  are  finite  explicit 
on  this  point.  Can  it  be  that  the  doctors  are  not  familiar  with  the  drugs  or 
are  uncertain  and  uneasy  about  the  side  or  toxic  effects'.'  Or  did  we  see  a  se- 
lected grouii,  so  ill  that  early  hosjutalization  was  anticipate(l  ;ind  the  drugs 
were  given  only  as  a  "holding"  ])rocedure?  ( )r  were  the  prescribing  doctors 
reluctant  to  use  drugs  of  this  nature  altogether? 

When  we  examined  the  patterns  of  doctor-pati(>nt  relationship  and  the  su- 
pervision of  the  patient,  we  saw  that  those  patients  who  were  closely  super- 
vised, who  had  a  close  relationship  with  their  doctor,  and  to  whom  the  drug 
was  given  in  the  context  of  overall  ])sychiatric  care,  took  the  drug  more  closely 
to  the  expected  oi)timum  schedule.  In  other  words,  "jjatient  failure"  may  be 
the  factor  most  responsible  foi-  the  failure  of  drug  treatment  to  reach  opti- 
mum dosage  for  a  long  enough  time  period.  l)epi(>ssed.  anxious  or  psychotic 
patients  need  close  supervision  and  guidance.  l<]very  treatment  method  is 
placed  by  them  in  their  own  distorte(l  view  of  the  world.  Thus  medication  may 
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be  seen  as  a  way  of  getting  rid  of  them,  as  a  sign  of  their  hopeless  state,  or  as 
a  plot  against  them  (in  paranoia).  And  perhaps  not  the  least  important, 
the  failure  to  achieve  dramatic  and  total  relief  may  be  seen  as  a  failure  of 
omnipotence  (of  doctor)  and  a  sign  that  "not  enough"  is  being  done  or  that 
the  doctor  "doesn't  love  me  enough"  to  make  him  better  right  away.  The  physi- 
cian, for  his  part,  may  feel  frustrated  and  disappointed  while  waiting  for  the 
hoped-for  results.  Whatever  the  reasons,  it  is  clear  that  many  more  patients 
are  undermedicated  than  o\('rme(licated.  A  failure  to  use  the  doctor-patient 
relationship  in  an  understanding,  supportive  way,  seems  to  be  responsible  for 
many  drug  treatment  failures. 

We  were  concerned  by  the  lack  of  careful  laboratory  control  of  patients  re- 
ceiving potentially  dangerous  drugs.  While  we  were  pleasantly  surprised  at  the 
almost  complete  absence  of  serious  side  or  toxic  effects,  we  feel  that  there  is  a 
false  sense  of  security  which  is  potentially  explosive.  Some  system  of  toxicity 
control  should  be  routine  when  these  drugs  are  used. 

The  treatment  of  emotionally-ill  patients  has  been  changed  dramatically 
since  the  introduction  of  psychotherapeutic  drugs.  Most  notable  has  been  the 
opportunity  to  reverse  the  hospital  discharge  rates  and  to  treat  vast  num- 
bers of  patients  in  the  community  on  an  ambulatory  basis.  Our  knowledge  of 
the  indications  for,  and  actions  of,  psychotherapeutic  drugs  is  still  very  ele- 
mentary. Undoubtedly,  as  new  data  emerge,  better  and  more  specific  agents 
will  appear.  However,  current  usage  indicates  that  even  what  is  known  and 
what  is  available  is  not  being  applied  properly.  It  is  necessary  for  physicians 
to  become  more  familiar  with  the  indications  and  actions  of  these  drugs,  and 
to  recognize  that,  contrary  to  some  opinions  (15)  certain  refinements  in  symp- 
tomatic diagnosis,  and  meticulous  attention  to  the  jirescription  of  medica- 
tion in  the  context  of  the  overall  care  of  the  patient  will  greatly  improve  their 
eH'cctivt'iU'ss. 

These  observations  do  not  necessarily  constitute  valid  criticism  of  the  way 
psychotherajx'utic  drugs  are  used.  We  are  unable  to  say  that  this  treat- 
ment is  good  or  bad.  can  say  that  it  was  consistently  inconsistent.  The 
explanations  for  this  are  not  yet  clear. 

Summary 

A  study  of  the  use  of  psychotherapeutic  drugs  prior  to  hospitalization  in- 
dicated the  following: 

1.  There  was  a  high  degree  of  inconsistency  in  choice  of  drug  or  drug-com- 
binations, dosage  schedules,  duration  of  treatment,  and  care  of  the  patient  dur- 
ing the  period  of  drug  taking. 

2.  Although  depiession,  with  or  without  agitation,  was  the  most  frequent 
presenting  sym])toins,  tranquilizers  rather  than  anti-depressants  were  the 
more  commonly  usimI.  Tranquilizers  were  often  the  only  medication  used  in 
severely  de])i('sse(l  and  .-inridal  patients.  If  choice  of  drugs  is  to  be  based  on 
the  "target  sym])tom"  model,  then  most  physicians  used  the  "wrong"  drug 
most  of  the  time. 
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3.  When  tiaiKHiilizers  alone  were  used,  there  was  no  consistent  relationship 
between  the  rlinicul  picture  and  the  prescription  of  "major"  or  "minor"  tran- 
quilizers. There  \v:i>  no  consistency  in  drug-combination  choice  in  relation  to 
the  symptomatology. 

4.  Dosage  schedules  were  usually  below  the  reconnnended  levels  and  rarely 
did  they  reach  the  accepted  thera|)eutically  effective  range.  There  was  often 
no  dose  adjustment  in  the  {)i-escuct'  of  a  changing  clinical  state. 

5.  Patients  usually  followed  the  physicians'  recommendations  in  a  hap- 
hazard manner.  Those  treated  by  psychiatrists  were  more  observant  of  their 
schedules  than  those  treated  by  non-psychiatrists.  It  a])peared  that  the  nioi'e 
the  patient  understood  about  the  use  of  the  medication  the  better  he  followed 
the  recommendation. 

6.  There  was  a  notable  lack  of  careful  laboratory  control  in  patients  re- 
ceiving the.-e  potentially  hazardous  medications. 

Some  ]")ossil)le  explanations  for  these  puzzling  patterns  of  jisychothcrapeutic 
drug  use  are  presented. 

ADDENDUM 

Since  this  work  was  done,  others  have  emphasized  the  legal  considerations 
related  to  this  (16). 
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Coombs'  Positive  Hemolytic  Anemia  due  to  Penicillin 


LEONARD  J.  LYON.  M.D* 

AVhile  receiving  massive  penicillin  therapy,  a  patient  developed  a  Coombs' 
positive  hemolytic  anemia  which  renhtted  when  the  drug  was  discontinued. 
Oidy  nine  other  cases  of  this  occurrence  have  been  reported.  It  is  the  purpose 
of  tlii>  paper  to  describe  the  hrst  such  case  seen  at  this  Hosjiital  and  to  dis- 
cuss the  immune  mechanisms  involved. 

Methods 

Stand;iril  direct  anil  indii'ect  Coombs'  tests  were  performed  with  rabbit  anti- 
human  ^aninia  gloi)ulin  serum.  ()  |)ositi\-e  red  cells  were  coated  with  peni- 
cillin accoi'diiig  to  the  method  of  Ley,  ct  ol  ll)  by  incui)ating  with  Alsever's 
solution  and  penicillin  (i  in  a  concentration  of  40-50,000  units  per  ml,  the 
same  patient's  cells  untreated  being  used  as  controls.  Antibody  elution  was 
pci'foiined  by  the  Rubin  modification  l2l  of  the  Kidd  ether  method  and  by 
the  heat  elution  method  of  Landsteiner  and  Miller  (3).  The  patient's  serum 
was  tested  against  a  panel  of  bromelin  and  i)olyvinyli)yrrolidone  treated  cells 
in  an  autoanalyzer  as  described  by  Rosenfield  ct  (il  (4,1.  Serum  and  eluate  were 
treated  with  2-mei'captoetlianol  as  desci'ibed  by  Swanson  ct  ol  lol. 

Case  Report 

A  57  year  nh\  white  woman  (MSH  ?it'354138)  wa.s  admitted  to  The  Mount  Sinai  Hospital 
on  Fi  liin,ii\  17.  HM)7  Ini  |hi>>i1>1(  o|i('n  hrait  sui'tieiy.  A  lieait  murnnu'  had  hecn  not(>d  for 
1.5  \  (  ai  -.  lull  -mil-  111  iimcst  i\ r  heart  faihire  ihd  nut  appear  until  S  iiKintii-  ]irior  to 
adiin-,-i(.ii,  .Sh(  ie,-p<,ii(l.(l  ponily  to  ine.jieal  nianatiement  .and,  Injldwiut;  t  wd  einsodes  of 
]iiihn(in;iiy  einl  h  .hz.i  l  m  m .  mideiwenl  rardiac  ea  I  hel  enza  I  u  m  at  aiiothia-  Im-pital  which 
re\e,iled    ~c  \  (  1  e    Initial    -tello-ls    with    some    renuifilt  at  loll .    There    Was    lio    Jiast    hlstor>'  of 

riii  iiiii.it  le  fe\  er,  hematologic  disorders,  drug  allergy  or  asthma.  The  family  history  was 
iKit  reie\ant. 

Pli\sii-al  examination  rexealed  a  d.\s])neic.  chronically  ill-aiipearing  woman  with  a 
n -ular  piil^e  ,,f  I'iO.  .and  Mood  pressure  of  1(35  So.  The  neck  \-enis  were  distended.  The 
lung>  e\  ideiiced  tiil.iteial  wheezes  and  rhoiiclii.  The  heart  was  enlarged  to  the  anterior 
aMllai\-  lini'  with  murmurs  nt'  iniiral  iii-ullii  h ■iic\-  .and  stenosis.  The  li\(a-  was  tender  and 
palp.alde  4  liiigei -I  ireadt  h>  luluw  the  nulit  co-t.d  margin.  Heiialojugular  reflux  was 
l)reseiit.  Then  w.as  no  -] ilem me  .;al\'  or  sigmlicaut  lyiu) ihadenopal hy .  Peripheral  pulses 
and  neuroliiiiic  i  xamiii.itKiu  were  noriu.d. 

After  nil  iIk-.iI  mmiageiiK  nt  winch  included  digitalis,  menairial,  sjiironolai'tone  and 
thiazidi  diiintic-,  cdiuii.iilin  and  lie|i:iiiii,  on  March  14.  the  i),itient  undiawent  mitral 
\,dve  n  plici  iiKiit  with  ,a  ,-<taiT-t;d\\,ii(l-  \  ,d\c  .  Tutal  puiup  time  was  80  minutes:  there 
were  no  imusu.al  prohlems  eiicounteieil.  I'ostopiaatix  ely.  the  patient  hreathed  poorly  on 

From  the  Department  of  Hematology,  The  Mount  Sinai  Hospital  and  Medical  School, 
New  York.  X.  Y.  .\ided  in  part  by  United  States  Public  Health  .Serx  ice  Grants  :«HE-05488 
from  the  Xatidii.d  Heart  Institute  t.nd  *Sf'C'.\-0512f;  from  the  NaiK.nal  Cain'cr  Institute  an<l 
the  Albert  .\.  l.i-t,  Fnd.aick  Macldin  and  .\nna  Ruth  Lowenberg  Funds. 

♦Resident  in  }*Iedi,ane.  The  Mmmt  Smai  Ho>pital.  New  York.  X.  Y. 
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TABLE  I 


Antibiotic  Therapy 


Drug 

•1 

Daily  dose 

egun 

ontnued 
iscontinue 

Route 
oute 

Penicillin  

1.2  mega  units 

3-14 

3-24 

IM 

Penicillin  

30  mega  units 

4-20 

5-12 

IV 

Ampicillin  

800  mg 

3-28 

4-11 

Nebulizer 

Ainpicillin  

6  gm 

4-12 

4-20 

PO 

Ain]jicillin  

600  mg 

4-18 

5-1 

Nebulizer 

Si  reptomycin  

1  gin 

3-14 

3-20 

IM 

( 'olyinycin  

75  mg 

3-26 

6-1 

IM 

( "iilvmyciii  

75  mg 

6-8 

6-23 

IM 

Kofiin  

4  gm 

3-20 

4-1 

IV 

KcHiii  

8  gm 

4-2 

4-12 

IV 

her  own,  and  requir("d  a  tracheostomy  on  the  second  postoperative  day.  Copious  tracheal 
^1  (  retions  persisted,  and  on  March  19,  x-ray  demonstrated  a  right  lower  lobe  pneumonia, 
winch  progressed  to  central  necrosis  and  abscess  formation.  In  spite  of  vigorous  antibiotic 
liicrapy  (Table  I),  suctioning  and  bronchoscopy  with  aspiration  of  mucous  plugs,  she 
(Dntinued  to  deteriorate.  On  April  17,  a  chest  tube  was  inserted  which  drained  foul-smell- 
uig  greenish  pus.  Her  condition  stabilized,  but  because  of  persistent  fever  on  May  1  she 
underwent  rib  resection  with  placement  of  a  large  bore  chest  tube  and  drainage  of  more 
purulent  material.  From  this  point  on,  her  condition  began  to  slowly  improve,  her  fever 
ilisappeared,  she  began  to  gain  weight.  In  addition  to  the  previously  mentioned  drugs,  she 
also  treated  with  KCl,  Ferinsol,®  Polyvisol,®  chloral  hydrate,  Elavil,®  Darvon,® 
(  lilace®  and  morphine.  She  had  never  taken  alpha  methyldopa. 

A  falling  hemoglobin  which  necessitated  four  tran.sfusions  at  the  lime  of  her  rib  re- 
>i  i  lion  was  altributed  to  a  combination  of  infection  and  operati\e  bleeding.  When  the 
lui  nna  lailid  Id  improve  subsequently,  other  studies  were  done  which,  for  the  first  time, 
n  \  (  aled  evidence  of  a  Coombs'  positive  hemolytic  anemia,  and  hematologic  consultation 
was  requested.  When  seen  on  May  22,  she  api)eared  chronically  ill.  She  no  longer  had 
distended  neck  veins.  The  heart  was  enlarged  but  was  now  free  of  murmurs.  The  liver 
was  enlarged  by  2  fingerbreadliis,  hut  again  there  was  no  splenomegaly.  Studies  detailed 
below  implicated  penicillin  (which  had  already  been  discontinued)  as  the  etiology  of 
hi  r  anemia.  No  therapy  was  unni,  and  her  hemoglobin  slowly  returned  to  normal  (Fig.  1). 

Laboratory  studies  included  uorinal  or  negative  urinalysis,  BUN,  creatinine,  calcium, 
pli<)S|)horus,  glucose,  SCOT,  hilirul)in,  LK  preparations,  PPD  intermediate  skin  tests, 
lildod  and  urine  cultures.  Electrocardiograms  demonstrated  sinus  tachycardia  with  vary- 
nin  ST  segment  and  T  wave  abnormalities.  Protein  electrophoresis  revealed  diffusely  in- 
iiiased  gamma  globulin  (2.5  gm  %).  Cultures  of  sputum  and  pleural  drainage  consist- 
ently revealed  E.  coli,  Serratea,  S.  Aureus  and  Pyocyaneus;  of  12  stool  examinations  for 
liiuod,  11  ranged  from  0  to  2+  and  one  was  44-. 

During  the  period  of  hemolysis,  her  peripheral  smear  revealed  normochromic,  non- 
iVatiiiicnted  red  cells  and  occasional  spherocytes.  The  mean  corpuscular  volume  was  94, 
till'  mean  corpu.scular  hemoglobin  28.5  and  the  mean  corpuscular  hemoglobin  concentra- 
tion 30.5.  The  white  blood  count  was  15,600  (14%  bands,  69%  segmented  neutrophils,  2% 
monocytes,  8%  lymphocytes,  and  7%  eosinophils).  Platelets  were  620,000.  Serum  iron  and 
iroii-bindinfi  capacity,  B,.  and  folate  levels  were  normal.  Urine  hemosiderin,  plasma  hemo- 
liliiliiu  and  nieliicmalbumin  wro  absent.  Bone  marrow  aspirate  was  very  cellular  with 
numerous  megakaryocytes,  a  myeloid-erythroid  ratio  of  1.6:1  and  normal  iron  stores. 


260 


LEONARD  J.  LYON 


»» 

1°  1 

20 

-  16 

le 

-  15 

16 

-  14 

14 

-  13 

12 

12 

10 

•  II 

8 

-  10 

6 

•  9 

4 

■  8 

2 

•  7 

0 

-  6 

111  /"^■-•■V\  .-V'"  T 
\/"\     /        .  "\J  ■  I 


17  13  14  19  7  1421  24  I  2  3  9  12  16  17  21  22  24  262729  31  2  5  7  9  12  14  16  19  20222630  2  5  1114  18  21  24  25  2628  I  2  5  6  I  15 
Dole         Feb  Mor       Apr  Mq»  June  July  Au?,       Oct.  Dec 


Direct  0  0  K  wttO  0  

Coombs 

16 

Hoptoglobinl  mg  %  1  1°  [2  17  '2       19        10      8      10    16  38 


800mg 


600mg 


Fig.  1 
Special  Studies 

When  the  indirect  Coombs'  test  was  negative,  the  patient's  serum  was 
tested  in  the  Atito  Analyzer  against  a  panel  of  red  cells.  This  highly  sensitive 
technifiue  failed  to  demonstrate  antibodies  to  any  known  naturally  occurring 
red  cell  antigen.  Because  of  the  similarity  of  this  case  to  previously  reported 
cases  of  Coombs"  j)ositive  hemolytic  anemia  due  to  penicillin,*  penicillin- 
coated  red  cells  were  prepared  and  circulating  antipenicillin  antibodies  were 
then  demonstrable  with  the  indirect  Coombs'  test.  Antibody  could  not  be 
ehitcil  from  the  patient's  red  cells  using  the  ether  method,  but  was  readily 
eluted  l)y  heat. 

The  penicillin-coated  red  cells  were  spontaneously  agglutinated  by  her  un- 
diluted serum,  indicating  the  presence  of  a  small  amount  of  19-S  antipenicillin 
antibody.  ^Nlost  of  the  antibody  present  was  7-S  because  it  did  not  cause  spon- 
tantous  agglutination,  it  reacted  with  anti-human  gamma  G  serum  and  it 

*  Other  etiologic  considerations  included  Keflin  which  has  been  reported  to  cause 
Coombs'  positivity  (6),  but  this  was  excluded  berause  the  direct  Coombs'  test  was  still 
negative  on  May  1,  19  da>  s  ,ifti  r  Keflin  was  liiscontiniud.  The  .'^tarr-Edwards  valve  was 
excluded  by  the  ab.«enee  of  Irafrmciitcd  n  d  rclls  in  the  j'l  ri]ili(  ral  smear.  There  was  no 
clinical  evidence  of  an  incoinpaiibli^  transfusion  during  Ma>'  1-3.  and  the  duration  of 
Coombs'  i)Ositivity  exceeded  that  which  could  be  reasonably  attributed  to  her  multiple 
transfusions  (7). 
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TABLE  II 
Agglutination  Studies 


Normal  RBC 

Penicillin  RBC 

Spontaneous 
agglutination 

Indirect  Coombs' 

Spontaneous 
agglutination 

Indirect  Coombs' 

Patient  Serum  

0 
0 
0 
0 

0 
0 
0 
0 

+  (undil.) 
0 
0 
0 

+  (1/20) 
0 
0 

+  (1/5) 

Normal  Serum  

Ether  Eluate  

Heat  Eluate  

TABLE  III 

Lack  of  Antibodij  Inhibition  by  2-Mercaploethanol 


Concentration  of  serum  or  eluate 

Undiluted 

1/5 

1/10 

1/20 

1/40 

Patient  Serum  

+ 

+ 

+ 

+ 

0 

+  ME  

+ 

+ 

± 

± 

Eluate  

+ 

+ 

0 

0 

0 

+  ME  

+ 

+ 

0 

0 

0 

Indirect  Coomb's  tests  were  performed  using  penicillin  coated  RBC  and  the  patient's  se- 
rum or  the  heat  eluate  from  her  own  RBC  before  and  after  incubation  with  2-mercaptoetha- 
nol. 


was  not  inactivated  by  treatment  with  2-mercaptoethanol  (See  Table  II  and 
III). 

Discussion 

AXTIPEXICILLIX  AXTIBODIES 

Ley,  et  al  (1)  were  the  first  to  describe  hemagghitinating  antibodies  to 
penicillin-coated  red  blood  cells  in  the  sera  of  patients  who  had  received  pen- 
icillin therapy.  Schwartz  and  Vavighaii  demonstrated  antipciiicillin  antibodies 
in  the  sera  of  9  of  27  (SS'^'c)  ixitinits  who  had  recently  received  penicillin 
therapy  without  adverse  reactions,  and  in  22  of  27  {81%)  patients  who  de- 
xcloped  symptoms  of  allergy  to  penicillin  (8).  Levine,  using  a  more  sensitive 
:i>>ay,  found  them  in  100%  of  a  group  of  115  penicillin  treated  patients  (91. 

It  now  appears  that  penicillin  G  and  several  of  its  metabolites  are  anti- 
ticnically  active,  and  may  induce  several  classes  of  antibodies  (9,  10)  even  in 
the  same  patient.  The  benzylpenicilloyl  group  is  the  most  potent  haptene,  and 
usually  gives  rise  to  19S  (Ig]\I)  antibodies  which  cause  in  vitro  hemaggluti- 
nation of  ])enicillin-coated  red  cells,  and  are  selectively  inactivated  by  2- 
nicrcaptoethanol.  7S  (IgG)  antibodies  occur  less  frequently,  are  usually  in- 
duced by  other  penicillin  metabolites,  "minor  antigenic  determinants,"  (9) 
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TABLE  IV 

Features  of  Penicillin-Induced  Coombs'  Positive  Hemolytic  Anemia 


Sr.  author 

Dose 
(million 

per  day 

Interval 
to  onset 
of 

(da's) 
ays 

Dura- 
tion of 
therapy 
(days) 

Type  of  anti- 
body identified 

Clinical  allergy 

Other  conditions 

T 

Ley 

18 

7 

0 

•  • 

ratal  septicemia 

24* 

28 

p 

Urticaria 

Bacterial  endocarditis 

Van  Arsdale" 

1. 

20 

5 

14 

7S  &  19S 

0 

Bacterial  endocarditis 

2. 

30* 

20 

1  o<as 

0 

Septicemia,  bacterial 

Beaidwcll'^ 

10 

? 

26 

? 

0 

Bact(>rial  endocarditis 

100 

13 

25 

7S 

Erythema, 

Bacterial  endocarditis 

pruritis 

Swanson' 

40 

8 

It 

7S  &  19S 

Fever 

Infected  biun 

Dawson" 

40 

5 

2% 

7S 

0 

Atrial  septal  defect  re- 

pair, cardiopiilm.  by- 

Lai^' 

3011 

7 

7 

7S 

0 

Disseminated  tbc 

Present  case 

30 

10 

24 

7S  &  19S 

0 

Prosthetic  valve,  hing 

abscess 

*  Probenecid  given  concurrently, 
t  Preceded  bj^  lower  dose  therapy  for  5  days. 
X  Preceded  by  lower  dose  tliefap>-  for  2  days. 
§  7-S  antibody  was  not  cxcliuled  in  this  case. 
II  Plus  methicillin,  5  gm  daily. 


aiicl  can  only  he  ilrtcctcd  by  the  indirect  Coombs'  test  using  penicillin-coated 
ltd  (  i  lls.  lii.V  antibodies  also  occur.  They  coiielate  well  with  immediate  hy- 
persensitivity reactions,  but  do  not  appear  to  be  hemagglutinins  (9). 

Mechanism  of  the  He)tiolytic  Anemia 

Some  of  the  features  of  this  syndrome  are  summarized  in  Table  IV.  The 
crucial  factors  seem  to  be  two — a  sufficiently  high  tlose  of  penicillin  to  coat 
the  patients'  red  blood  cells  in  riro.  and  the  presence  of  7-S  antipenicillin  an- 
tibody. (In  Van  Arsdale's  case  :ii^!^2,  an  indirect  Coombs'  test  was  not  per- 
formed with  penicillin-coated  rt-d  cells,  so  that  the  presence  of  7-S  antibody 
was  not  e\clude(l.i  This  antibody  appears  in  about  '  :i  of  i)enicillin  treated 
patients  (91.  and  tliest' are  jiotential  hemolyzers. 

Once  the  coated  re(l  cells  bind  the  7-S  antipenicillin  antibody,  they  arc  sub- 
ject to  premature  destitiction  by  the  reticuloendothelial  system.  The  fact  that 
this  is  not  due  to  the  penicillin  coating  per  se  was  demonstrated  by  Swansoii 
et  al  {5)  who  showed  that  Cr'''-tagged,  i)enicillin-coate(l  ri'd  cells  survived 
normally  in  a  recipient  without  antipenicillin  antibodies.  The  se\-erity  of  hemol- 
ysis may  depend  on  other  factors,  e.g.  the  presence  of  septicemia,  bacterial 
endocarditis,  valvular  heart  disease,  cardiopulmonary  bypass  and  prosthetic 
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valves  (Table  IV)  all  of  which  may  shorten  red  cell  survival.  Some  hemoly- 
sis may  occur  without  a  i)ositivc  Coombs'  test,  as  in  the  present  case  after 
June  3  (Fig.  1 ) ,  and  presumably  in  many  mild  cases  of  the  syndrome. 

Diagnosh 

It  is  likely  that  this  syndrome  has  occurred  fai'  more  often  than  the  total  of 
ten  reported  cases  suggests.  It  is  a  diagnosis  that  should  he  considered  when- 
ever anemia  develops  in  a  patient  receiving  high  dosage  penicillin  therapy, 
for  a  change  in  antibiotics  may  oljviate  the  need  for  traii>fusions.  Bt-eause  of 
their  freciuent  occurrence,  the  pi'csencc  of  antipcnicilhn  antibodies  in  the  se- 
rum of  a  ]iatient  receiving  ])enicillin  and  manifesting  a  Coombs'  positive 
hemolytic  anemia  does  not  prove  that  penicillin  is  the  etiologic  factor.  All 
evidence  other  than  antibody  elution  from  the  patient's  cells  is  only  sug- 
gestive; the  jiresent  case  illustrates  the  superiority  of  heat  elution  for  di- 
agnosis of  this  disease. 

Finally,  there  is  no  contraindication  to  con\H>ntional  dose  ])enicillin  ther- 
apy (e.g.,  for  pharyngitis  I  in  a  patient  who  recovers  from  the  hemolytic  ane- 
mia, because  such  therai)y  will  not  produce  significant  in  vivo  coating  of  the 
patient's  red  cells.  Petz  and  Fudenberg  (lot  had  to  cliallenge  their  patient  with 
100  million  units  of  penicillin  per  day  in  order  to  rejiroducc  the  syndrome. 

Summary 

A  case  of  Coombs'  positive  hemolytic  anemia  due  to  penicillin  is  described. 
Massive  penicillin  therapy  and  7-S  antipenicillin  antibo(hes  are  the  prereciuisites 
for  this  syndrome.  Conventional  jienicillin  therapy  can  be  given  safely  to  a 
patient  who  recovers  from  the  hemolytic  anemia. 
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Exercise  in  Normal  Doj^s  under  Chloral ose  and 
Uretliane  Anesthesia 


PAUL  D.  STEIN,  M.D.,*  DOrCLAS  ALLF.X,  M.D„t  (IKOKCJK  (lABOK,  M.D.t 
AND  HICHAI^I)  P.  PASSKR,  M.D.t 

This  study  was  undei'takcii  to  (Ictci'iniiic  in  ancstlictized  dogs,  tlic  effVots  of 
exeix'ise  on  conimonly  used  indices  of  left  \-ciitricular  function.  J%x('i'cisc  in  the 
form  of  muscuhir  cnnt  i  actions  can  he  proihiccd  in  anesthetized  dogs  hy  repeti- 
tive electrical  stiimdation  ot'  the  leg  muscles.  This  teclnii(iue  of  exei'cise  pro- 
duction affoi'ds  a  siiiii)le  and  i-ea(niy  a\-aihdile  method  for  tlie  study  of  cardiac 
function  in  animals  dui'uig  exercise.  Few  studies  of  left  ventricvdar  function 
during  exercise  have  been  pei'formed  previously  in  animals  (1-3).  Xo  studies 
have  been  re])orted  on  the  effects  of  exei'cise  in  <nicsthetized  animals.  Studies 
of  left  ventriculai-  function  undei'  these  cirtaimstances  are  of  interest  for  two 
reasons.  Such  studies  add  to  the  limited  infoi'mation  now  available  regarding 
left  ventricular  performance  dui'ing  exei'cise,  and  may  serve  as  contiols  for 
future  studies  of  the  effects  of  \'ai-ious  inter^•entions  upon  the  left  ventricular 
performance  of  anesthetized  dogs.  A  mixtui'e  of  al])ha  chloralose  ( chloralosane ) 
and  urethane  (ethyl  cai'bamate)  was  chosen  as  the  anesthetic  agent  in  this 
study.  These  drugs  are  widely  used  for  anesthesia  in  phy>i()logical  ,-tuilie.-- 
since  neither  drug  appeal's  to  block  the  action  of  the  autonoimc  nervous  sys- 
tem (4,  5). 

Method 

Nine  healthy  female  mongi'el  dogs,  all  undei'  two  years  of  age,  weighing  fi'om 
16  to  24  kg,  were  studied.  The  dogs  were  initially  anesthetized  with  a  mix- 
ture of  alpha  chloralose  (100-150  mg/kgj  and  ui-ethaue  (1  gm  kg).  Supple- 
mental doses  were  given  to  assure  a  stable  le\-el  of  anesthesia  but  no  adfli- 
tional  doses  of  anesthetic  weix'  given  between  the  time  baseline  pi'essures 
weie  recorded  and  the  ex]ieriment  was  terminatecl.  The  dogs  were  intubated 
with  an  endotracheal  tube  and  permitted  to  spontaneously  breathe  I'oom  air. 
A  12  lead  electrocardiogi'am  was  recordetl.  Retrograde  left  lieai't  cathetei-iza- 
iinn  was  perfoi'med  under  fluoroscopic  conti'ol  with  a  double  lumen  cai'diac 
catheter.  The  ])i'0ximal  lumen  was  positioned  in  the  centi'al  aorta  and  the  dis- 
tal lumen  in  the  left  ventricle.  Kiglil  heart  cat  lietei'ization  was  also  ix'i'formed 
and  a  catheter  was  positioned  in  the  mam  pulmonai'y  ai'tery. 

On  two  occasions,  a  sjiecially  prepai'ed  latex  balloon  sealed  to  a  jiolyethylene 

IVoili  IIk'  (';il.l|.)l(.<i\-  I)i\isi()ii  ..f  llic  I)('|iaiilii(nl  of  Medicine,  'l^lii'  Mciilil  Sinai 
Ho~|„l,,|,  \,  u  ^ulk,  \  V.  T)iis  work  \v,is  .-.uiMKirUMl  liy  I'.SIMI.  (Iiani  HlvCll.Vi. 

'  Wniiv  dun.'  wl,il(  I'.S.P.H.S.  train-c  al  Tlic  Mdiinl  Smai  Hi.spilal.  PivM-nt  addrc.-^.s: 
("ivit;l,|,,n  t'liixcrsiU-,  ("aidiar  Center  2305  S.  lOtli  SI.  Onialia,  Xel)rasl<,a  6S108 

:  l^'sealrll  Assi>laijl,  (  anliolotiy,  Tiie  Mount  Sinai  H.ispilal. 

;  As.sistant  Attending  Pliysieiaii,  Cardiolofiy,  The  Mount  Sinai  Hosiiital. 
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catlictci-  \v;(s  ])Ositi()n('(l  in  the  esophagus  above  the  diaphragm  in  order  to 
mea.-uif  ai)pi-oxiniate  inti'apleural  jiressure  (6). 

Pressures;  were  determined  with  Statham  P23  U  strain  gauge  transducers 
and  were  recorded  on  an  eight  channel  oscilloscoi)ic  i)hotograpliic  recorder. 
The  top  of  the  fluoroscopic  table  was  taken  as  the  zero  level  for  all  pressures. 
Oxygen  consumption  was  determini'd,  after  a  preliminary  check  for  leaks,  by 
having  the  animals  rebreathe  100%  oxygen  from  a  nine  liter  Collins  spirom- 
eter with  Ci)j  adsorber.  Values  were  adjusted  to  standard  temperature  and 
pressure.  A  10  minute  equilibration  jx'riod  was  allowed  prior  to  the  deter- 
mination. Aortic  and  jiulmonary  arteiial  blood  samples  were  drawn  simul- 
taneously and  oxygen  content  in  duplicate  determined  on  a  Van  Slyke  mano- 
metric  insti'ument.  Cai'diac  output  was  then  calculated  l)y  the  Fick  i)rinci])lc. 
Exercise,  in  the  foi-m  of  repetitive  nuiscular  contraction,  was  produced  by  elec- 
trical stiinulatit)!!  using  a  (Irass  stimulator  at  four  shocks  per  second  of  80 
volts  and  Wvv  millisecond  duration.  Needle  electrodes  were  inserted  into  the 
muscles  of  the  ui)per  portions  of  one  hind  limb  alone,  or  into  one  hind  limb 
and  one  foi'c  limb.  After  10  to  15  minutes  of  steady  exercise,  pressures,  oxygen 
consiunption  and  cardiac  output  were  again  measiu'ed. 

Calculations  were  made  as  follows  (7). 

Total  Peripheral  Resistance  (dynes  sec  cm"'')  =         X  79.92 

Left  \"entricular  .Minute  Work  (Kg-m  min) 

^  (CO.  X  1.055)  (Pao-LVEDP)  13.6 
1,000 

where : 

Pao  =  Mean  Aortic  Pre.ssure  (mniHg) 
CO.  =  Cardiac  Output  (liters/min) 
LVEDP  =  Left  ^'entricular  End  Diastolic  Pressure  (mmHg) 
1.055  =  Specific  Gravity  of  Blood 

13.6  =  Specific  Gravity  of  Mercury 
79.92  =  Cdinci'sion  l-'actor 
The  kinetic  component  of  minute  work  ( l/2mV-)  was  not  calculated.  Accord- 
ing to  Chapman  and  associates,  kinetic  work  accounts  only  for  10%  of  total 
work  I'ven  during  exercise  (8 1. 

Results 

Pressur(>s,  out])uts,  and  functional  indices  are  shown  in  Table  I. 

Pre-exei'cisc  control  left  vt'utricidar  end-diastolic  pressui'Cs  (LVEDP)  aver- 
aged 8  mnillg  with  a  range  of  6  to  11  nmiHg.  Left  ventricular  end-diastolic 
pressui'e  fell  in  all  but  one  animal  during  exercise  (Fig.  1).  The  average  post- 
exercise  value  was  5  unnHg  with  a  range  of  0  to  8  mmHg  ( .02  >  P  >  .01 ) . 

A^•erage  effective  intrapleural  pressure,  in  the  two  dogs  in  which  it  was  meas- 
ured, changed  from  a  resting  value  of  minus  1.2  mmHg  to  an  exercise  value 
of  ]ilus  0.3  mmHg. 
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Resting  oxygen  consumption  ranged  between  98  and  174  ml/min  with  an 
average  of  133  ml  /min.  Oxygen  consumption  rose  with  exercise  to  an  average 
of  525  ml  miu  with  a  range  of  217  to  850  ml 'min. 

Resting  cai'diac  out]nit  averaged  4.2  liters/min  with  a  range  of  3.1  to  7.5 
liters/min.  Dniing  exercise,  cardiac  output  increased  to  an  average  of  6.5 
liters/min  with  a  lange  of  3.4  to  8.7  liters/min  (Fig.  2).  The  relationshij)  of 
cardiac  output  t(i  oxygen  con.-<um])tion,  calculated  from  the  data  by  the  method 
of  least  s(iuare>,  was: 

Cardiac  output  (liters/min) 

=  5.7  Oxygen  consumption  I  liters/^min)  3.4. 

Arteriovenous  oxygen  difference  before  exercise  ranged  from  2.1  to  4.3 
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vol  %  with  an  average  of  3.2  vol  Sc.  During  exercise,  the  average  arterio- 
venous difference  widened  to  8  vol  '"^  with  a  range  of  4.5  to  12.2  vol  Sf  (Fig. 
3).  All  dogs  manifested  full  ai1ei-ial  oxygen  satui-atioii  both  at  rest  and  during 
exercise. 

Response  of  blood  pi'essure  to  exercise  was  vai'ial)le.  Five  animals  showed  a 
fall  of  both  systolic  and  diastolic  pi-essni'e  and  two  animals  showed  a  rise. 
Central  aoiiic  picssui'c  at  icst  a\-ciage(l  ].'>4,  100  nnnHg  with  a  range  of 
117/72  to  173  104  mmllg.  After  ten  minutes  of  exercise,  a\-erage  aoiiic  ]ires- 
sure  had  fallen  to  147  80  mmHg  witli  a  range  of  121/72  to  161  ill  mniHg. 
Average  mean  (•cnti'a!  aortic  ])ressui-e  fell  during  exercise  from  123  to  111 
mmHg.  Whether  l)lood  piessure  fell  or  rose  did  not  seem  to  be  I'elated  to  the 
severity  fas  judged  by  the  oxygen  consumption!  of  the  exei'cise  imjxjscd. 

The  average  hcai't  I'ate  just  aftei'  inrluction  of  anesthesia  was  13')  beats/ 
niin.  This  rate  inci'eased  dui'ing  the  pei'iod  of  cardiac  cathetei'ization  (ap- 
proximately 4n  minutes  I  to  an  a\-erage  rate  of  160  beats  miii  ju-r  befni-e  exer- 
cise, with  a  range  of  100  to  200  beats  min.  Duiiiig  exerei-e.  ihe  a\er;i.j.e  heart 
rate  increased  to  180  beats  min  with  a  range  of  115  to  220  beats  nun.  Three 
of  the  nine  animals  showed  no  increase  in  heart  rate,  and  the  increase  in  the 
others  was  not  i-ehited  to  increase  in  oxygen  consmn])tion. 

Peri])lieral  resistance  fell  during  exercise  in  each  animal.  A-\-erage  resting 
value  was  2,500  dynes  sec  cm-''  Avith  a  range  of  1,300  t(j  3,600  dynes  sec 
cm-"'.  During  exercise,  the  average  ])erii)heial  resistance  fell  to  1,300  dynes 
sec  cm^"'  with  a  range  of  1.000  to  1,600  dynes  sec  cm~''. 

Stroke  volume  incicased  (hiiing  exercise  in  all  animals.  Stroke  volume  aver- 
aged 26  ml/heat  before  exeicise  with  a  range  of  10  to  43  ml/beat.  During  ex- 
ercise, the  average  stroke  volume  increased  to  38  ml/beat  with  a  range  of  23 
to  55  ml /beat. 

Left  ventricular  minute  work  rose  during  exercise  in  all  but  one  dog.  Rest- 
ing minute  work  increased  from  an  average  of  5.6  Kg-m/min  with  a  range  of 
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3.4  to  7.7  Kg-m  mill  to  an  exercise  -\-alue  averaging  11  Kg-m/min  with  a 
range  of  7.7  to  14  Kg-m  min. 

Discussion 

It  would  ai^jiear  from  thi.^^  study  that  the  use  of  chloralose-urethane  anes- 
thesia docs  not  imi)air  the  jjerformancc  of  the  heart  of  normal  dogs  during 
exercix'  as  judged  l)y  the  rise  in  cardiac  output  and  left  ventricular  minute 
work  and  the  fall  in  left  ventricular  end-diastolic  pressure. 

A  decrease  in  left  ventricular  end-diastolic  pressure  during  exercise  was  a 
consistent  finding  and  occurred  in  spite  of  a  rise  in  .stroke  volume  and  a  rise 
in  left  ventricular  minute  work.  Previous  investigations  in  dogs  have  not 
shown  a  decrease  of  left  ventricular  end-diastolic  i)ressure  dui'ing  excicise. 
Gregg  (ll,  in  dogs,  rejiorted  no  cou'elation  l)etwecn  end-diastolic  prc»ur('  and 
exercise.  Xeveitlieless,  review  of  his  gi-ajihs  showed  a  fall  in  end-diastolic  pro- 
sure  in  thi'ee  of  five  dogs  and  no  change  in  one.  Rushmer  and  associates 
found  a  I'eduction  of  left  ventricular  diastolic  pressure  during  exercise  in 
some  dogs,  hut  this  was  "not  uniformly  observed"  (2).  Intrapleural  pressure 
changes  did  not  account  for  the  observed  fall  in  end-diastolic  pressure  during 
exercise  in  our  study,  since  measurement  of  average  intraesophageal  pressure 
showed  no  increase  in  negative  ])ressure  with  exercise.  Since  the  completion  of 
this  study*,  a  decrease  or  little  change  of  left  ventricular  end-diastolic  i)ressure 
during  exercise  has  been  reported  in  normal  patients  (9 1 . 

Consistent  with  the  oliservation  of  a  fall  in  left  ventricular  entl-diastolic 
pressure  with  exercise  is  tlu'  l1re^•iously  demonstrated  fall  in  left  ventricular 
end-diastolic  volume  (,2,  8,  10)  since,  in  general,  ventricular  diastolic  volume 
and  pres-sure  vary  in  the  sanii'  diicction. 

The  fact  that  end-diastolic  pressure  as  well  as  end-diastolic  volume  have 
been  found  to  be  less  during  exercise  than  at  rest,  at  a  time  when  stroke  work 
is  increased,  gives  more  evidence  for  the  concept  that  exercise  imposes 
some  functional  difference  on  the  nonfailing  ventricle.  The  ventricular  function 
curve  for  exercise  thus  may  be  visualized  as  lying  above  and  to  the  left  of 
the  curve  for  rest  in  keej^ing  with  Sarnoff's  (11)  and  Sarnoff  and  Berglund's 
(12)  concept  of  a  family  of  curves,  each  one  representing  a  different  set  of 
conditions  under  which  the  ventricle  is  operating. 

The  relationship  of  cai'diac  outi^ut  to  oxygen  consumption  was  similar  to 
that  found  by  Barger  and  associates  (3)  in  unanesthetized  dogs,  although  the 
resting  output  of  our  animals  was  somewhat  higher  and  the  increase  of  car- 
diac output  ]ier  unit  increase  in  oxygen  consumption  was  a  little  less.  Thus, 
Barger  and  associates  (3)  found: 

Cardiac  Output  (liters/min) 

=  6.95  Oxygen  Consumption  (liters/min)  -I-  1.85 

whereas  we  found: 


*  Alwtract,  Clinical  Ee.'^earch  13:  529,  1965 
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Cardiac  Output  (liters/min) 

=  5.72  Oxygen  Consumption  (liters/min)  +  3.4 

Therefore,  from  these  studies,  a  normal  dog  generally  should  show  an  in- 
crease in  cardiac  output  of  about  6  to  7  liters  for  each  liter  increase  in  oxygen 
consumption.  There  is,  however,  a  wide  range  of  variation  so  that  one  cannot 
predict  the  increase  in  cardiac  output  for  any  individual  dog. 

Arteriovenous  oxygen  difference  increased  in  each  dog  during  exercise.  In 
human  beings,  Donald  and  associates  (13)  found  that  the  arteriovenous  oxy- 
gen difference  was  n-lated  to  oxygen  consumi)tion  in  the  following  manner: 


Oj/m-  is  oxygen  consumption  in  ml/min  'sc|  meter  of  body  surface. 

A-V  difference  is  in  ml  of  oxygen  per  100  ml  of  blood. 
Our  -^-alue  fit  Donald  and  associates'  (13)  reasonably  well  (Fig.  4). 

With  I'egai'd  to  the  systemic  blood  pressure  response  to  exercise,  both  in 
awake  dogs  and  human  beings,  rejiorts  in  the  literature  indicate  that  a  ri.se  is 
usually  encountered,  although  there  i>  great  individual  variation  (2,  14,  15). 
In  this  study,  average  mean  aortic  ])i'es.-ure  ivW  from  123  mmrig  to  111  nnnHg 
although  mean  aortic  pressure  rose  in  >t'\'eral  animals.  The  jiredominant  de- 
crease of  jiressure  may  have  been  due  to  greater  vasodepressor  effects  from 
the  aiie-tlietic.  oi'  t(i  ab-enee  of  psychogenic  factors  normally  present  in  awake 
exerci.-ing  aiiimal>  and  human  beings. 

A  rise  in  heai't  late  and  stroke  volume  as  well  as  a  fall  in  peripheral  I'e- 
sistance  associated  with  exercise  was  also  noted  by  Barger  and  associates 
l3l.  Rushmer  and  associates  (2),  however,  found  that  the  main  compensatory 
change  with  exercise  in  the  awake  dog  was  an  increased  heart  rate  with  little 
or  no  change  in  stroke  volume. 

Left  ventriculai-  minute  work  increased  during  exercise  in  all  but  one  dog. 


A-V  difference  = 


18.77  Oi/rn 


Oa/m^  +  694.44 


where : 


15-1 
_I4- 

i  13- 


that  the  points  of  the  present  study  u-  ^ 

in    Ancra    pninpirlp    rpniinnnVilv    well  — 


Fig.  4.  Comparison  of  A-V  oxy-  5 
gen  difference  at  rest  and  during  e 
exercise  in  the  present  study  (sin-  ^ 


gle  points)  with  data  obtained  bv  <->  ^ 
Donald  et  nl  (13)  ni  awake,  exer- S  ll 
pisino-  liiimnn  beinprs  Cnnrvp)    Xfite       "  " 


in  dogs  coincide  reasonably  well  ^ 
with  the  curve  in  patients.  The  ^ 
equation  for  this  curve  is  shown.  ^ 


cising  human  beings  (curve).  Note  ^ 
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Gregg  and  asf^ociatcs  (1)  also  found  some  variation  in  response.  In  his  group, 
four  of  five  dogs  >ho\vr(|  an  in(a('asc  in  left  venti'iiadar  minute  work.  One 
showed  a  fall  of  ahout  .")!)',.  1  )nnakl  and  associates  (13)  sumniaiized  their 
i'('>ults  and  compaicil  them  with  those  of  Dexter  (t  al  (7l  and  those  of  Riley 
ct  ul  \\.')\  and  found  a  rather  uniform  increase  in  left  ventricular  minute 
work  a>sociat('(l  with  excici>c  in  human  hcings. 

Resting  heart  I'ate  and  cardiac  output  in  the  anesthetized  dogs  in  this 
study  were  somewhat  higluM'  than  the  resting  values  observed  by  Gregg  and 
associates  (1)  in  miani'sthetized  dogs.  High  resting  mean  aortic  pressure  was 
found  in  this  study  as  well,  but  values  were  no  higher  than  resting  i)ressures 
in  the  unanesthetized  dogs  obser\ed  by  Gregg  (1).  Both  chloralose  and 
urethane  according  to  some  observers  cause  an  elevation  of  blood  jtressure 
(4,  16).  Van  Cittei>  and  associates  (17),  however,  noted  no  tachycardia  and 
only  transient  changes  in  blood  pressure  and  cardiac  output  following  chlora- 
lose anesthesia  in  dogs. 

Summary 

Left  venti'ictdar  pressures  and  flows  during  exercise  were  studied  in  nine 
normal  dogs  anesthetized  with  a  chloralose-urethane  mixture.  Kxeicise  was 
produced  by  lepetitive  electrical  stimulation  of  the  leg  muscles.  A  statistically 
significant  fall  in  left  ^•entricular  end-diastolic  pressure  during  exercise  was 
found.  Cardiac  output,  left  ventricular  miiuite  work,  arteriovenous  oxygen 
difference,  stroke  volume,  and  heart  rate  incicased  during  exercise;  peripheral 
resistance  and  blood  pressure  fell.  The  hemodynannc  changes  during  exercise 
were  consistent  with  those  found  in  awake,  trained  animals  and  in  normal  pa- 
tients. No  evidence  of  impaired  left  ventricular  function  due  to  anesthesia  was 
apparent. 
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Bone  Tumors  of  Periosteal  Origin 


ROBERT  ZARETSKY,  M.D. 
Iiilroduction 

Differential  diagnosis  of  neoplasms  involviiiG;  bone  requires  careful  clinical 
analysis  and  critical  evaluation  of  roent^cnoi^i-apliic  and  pathological  findings. 
Although  neoplastic  and  inflammatory  alterations  often  ])roduee  easily  recog- 
nizable effects,  the  I'oponse  of  bone  to  trauma,  infections,  inflammations, 
and  affections  li.c.  \a>cular,  reticular,  fibrous),  is  frequently  nonspecific. 
For  example,  lytic  and  sclerotic  lesions,  as  well  as  general  osteoporosis  and 
alterations  in  tralieculai'  architcctui-e  can  reflect  responses  ranging  from 
general  metabolic  clvnigcs  such  as  thyi'oid,  jtituitary  and  parathyroid  to 
specific  diseaso  >uch  as  HodgkiiTs  diseasi',  retictdoendotheliosis,  and  angio- 
mas. 

Accurate  analysis  of  clinical  findings  and  roentgenographic  changes,  there- 
fore, must  l)e  l)ased  upon  an  understanding  of  basic  bone  jiathology  and 
physiology.  This  discussion  will  attempt  to  briefly  classify  bone  tumors  of 
periosteal  origin  and  to  (dai'ify  their  clinical  and  pathological  characteristics 
to  aid  in  differential  diagnosis  and  ti'eatment. 

Periosteum,  derived  fi'om  mesenchyme,  is  a  phn-ii)otential  tissue  (1),  and 
can  give  rise  to  bony,  cartilagenous  or  fibrous  lesions. 

On  histological  examination,  the  jieriosteum  is  composed  of  two  layers: 
a  fibrous  outer  poition  and  fibiocellular  iimer  or  cambium  layer.  This 
distinction  is  best  st^en  in  children.  In  adults,  the  periosteum  is  inactive 
and  no  osteoblastic  activity  is  seen  (2),  except  during  stimulation  such  as 
fracture,  infection  or  neojilasm. 

The  cellular  element  of  the  periosteum  is  the  fibroblast.  This  ubiquitous 
mesenchymal  cell,  so  aptly  shown  by  Basset  (3),  can  on  certain  milieu 
stimulation  develop  into  bone,  cartilage,  or  fibrous  tissue.  It  is,  therefore, 
not  unexpected  to  see  periosteally-derived  neoplasms  of  these  tissues. 

Parosteal  Osteogenic  Sarcoma 

The  bony  example  of  the  periosteal  tumors  is  the  parosteal  osteogenic 
sarcoma.  This  lesion  is  considerably  rarer  than  the  niti ainedullaiy  variety 
of  osteogenic  sarcoma  and  occurs  predominantly  in  the  3rd  and  4th  decade 
of  life  as  contrasted  to  the  latter  which  is  seen  most  commonly  in  the 
2nd  decade  (4) . 

The  lesion  is  most  commonly  seen  in  the  distal  femoral  metaphysis,  but 
the  other  long  bones  have  been  affected.  Symptoms  begin  insidiously  and 
progress  slowly.  It  may  take  years  before  the  tumor  is  diagnosed  and 
because  of  such  symptom  paucity,  the  mass  may  reach  extensive  proportion 
before  the  patient  seeks  medical  attention. 

From  the  Departim  ni  ni  On lin| die  Surii<  iy,  Section  on  Orthopaedic  Pathology,  The 
Mount  Sinai  Hospital,  New  York,  X.Y. 
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Fifi.  1.  Periosteal  bone  formation.  The  outer  fibrous  portion  (a)  ai^pears  dense  and  col- 
lagenous. The  cambium  or  inner  layer  (b)  contains  si)icul(>s  of  new  bone. 

TABLE  I 


Bone  Tumors  of  Periosteal  Origin 


Malignant 

Benign 

Parosteal  Osteogenic  Sarcoma 

Periosteal  Chondroma 

Periosteal  Chondrosarcoma 

Periosteal  Desmoid 

Periosteal  Fibrosarcoma 

Even  when  the  tumor  is  L^rge,  the  general  condition  of  the  patient  is 
satisfactory.  The  skin  overlying  the  tumor  may  he  strctclied,  but  is  not 
adherent.  Often,  there  is  no  increase  of  temperature  or  increased  epidermal 
vascular  pattern  typical  of  osteogenic  sarcoma. 

On  roentgenogram  the  lesion  is  seen  most  connnoidy  oiiented  to  the 
posterior  cortex  of  the  distal  femoral  metaphysis.  There  is  usually  no  intra- 
medullary encroachment,  but  this  has  been  known  to  occur.  The  impres- 
sion is  that  the  lesion  encircles,  rather  than  erodes  the  bone.  The  tumor 
appears  as  a  radiopaciue  shadow  which  is  homogeneous  or  associated  with 
lucent  defects  representing  cartilagenous  or  fibrocartilagenous  deposits.  There 
is  an  inverse  relationshi])  between  the  homogeneity  of  the  lesion  and  its 
rate  of  growth  and  in\a.<iveness  (51.  The  tumor  grows  slowly  and  con- 
tinuously with  ])erifocal  areas  of  expansion,  proflucing  a  lobulated  ajipearance 
with  growth  directed  into  the  ])erii)heral  soft  tissues  rather  than  mto 
bone. 
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On  gross  jiathological  examination,  the  lesion  is  variable.  Usually  it 
appeai-s  lolnilated,  with  eai'tilagenous  elements  oriented  to  the  periphery. 
Centrally  the  lesional  tissue  is  bony  hai'd.  The  surface  of  the  tumor  is 
smooth  and  covered  with  a  jjseudocapsule.  The  tumor  infiltrates  between 
muscle  ])lanes  and  sometimes  iinades  the  muscle  jiroper  (4).  The  tumor 
is  attache(l  to  the  ])arent  bone  by  a  bi'oad  base. 

The  niici-opathological  appeai'ance  ^■aries  from  lesion  to  lesion  depending 
upon  whether  one  studies  material  from  a  recurrence,  different  areas  from  a 
given  lesion,  or  whether  the  ttimor  is  of  relatively  high  or  low  malignancy 
(5). 

The  tissue  is  comjiosed  of  a  meshwork  of  relatively  mature  trabcculated 
l)one  within  a  sjundle  cell  stroma.  This  stromal  cell  tissue  is  the  key  to 
diagnosis,  ^Iulti])le  sections  must  be  sttidie(l  because  of  the  variability  from 
one  area  to  another.  The  central  zones  which  aic  highly  radiopaciue  are  char- 
acterized by  compact  osseous  tissue  with  nari'ow  intertrabecular  spaces  within 
which  is  jioorly  vascularized  fil)roadiposc  tissue.  As  one  looks  towards  the  pe- 


FiG.  2a.  Parostoal  ostc()i:cnic  .sairoiiia.  Xoty  tin;  cliai;!.;! m-l  ic  Idlmlalcd  ai "  arance,  den- 
sity and  areas  of  lucency  imlicatiuti  iucscikt  of  (  ai  iihiiir  w  ii  Inn  I  he  iiia>-. 

Fic.  21).  Tlip  mass  has  a  broad-based  jjosterior  origin.  There  ii?  no  evidence  of  intramed- 
ullary intrusion. 
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Fic.  3.  Parostoal  osteogenic  sarcoma  of  distal  femur.  The  lesion  is  composed  of  sclerotized 
denselj-  packed  tumor  bone. 

riphery,  the  intertrabecular  spaces  are  wider  and  more  cellular.  Spintile  cells 
predominate  and  the  general  pattern  is  fibrosarcomatous.  If  tissue  from  a  re- 
currence is  examined  there  is  generally  noted  an  accentuation  of  malignant 
characteristics. 

TRE.^TMENT 

Amputation  of  the  affected  limb  is  the  treatment  of  choice  in  high 
malignancy  (approximately  259f  of  all  cases).  Ami)utatioii  should  take  ])lace 
as  soon  as  the  diagnosis  is  established.  In  (■as<'s  of  low  malignancy,  local 
block  resection  is  preferred,  if  feasible  (4). 

Periosteal  Chondroma 

The  periosteal  chondroma  develo])s  in  relation  to  the  periosteum  and 
tends  to  invade  the  underlying  l)one  cortex,  but  usually  does  not  break 
through  into  the  medullary  cavity  (5).  The  lesion  is  uncommon  and  usually 
appears  solitary.  It  occurs  mainly  in  middle-aged  or  young  adults  and  rarely 
children.  Anatomically,  the  lesion  is  oriented  to  the  shaft  of  a  long  or  short 
tubular  bone. 

On  clinical  examination,  the  lesion  ajipears  indolent.  There  is  little  com- 
plaint of  jiain  or  tenderness;  the  only  finding  is  a  tumoi'  which  may  have 
been  ])i-esent  foi'  months  or  years. 

On  roentgenograph  one  may  observe  only  a  faint  soft  tissue  shadow. 
The  tumor  may  l)e  overlying  a  shallow  cortical  identation  with  a  sclerotic 


278 


BONE  TUMORS  OF  PERIOSTEAL  ORIGIN 


279 


Fk;.  5a.  Periosteal  ehondroma. 
This  mass  at  tiie  dorsum  of  tlie 
index  finger  was  painless  and  had 
been  noted  for  three  months. 


Fic.  5b.  A  soft  tissue  mass  is 
present  oriented  to  the  cortex  of 
ihc  middle  phalanx.  The  bony  cor- 
tex in  apposition  appears  mildh- 
srlcrotized. 
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base.  Foci  of  radiopacity  may  be  noted,  reflecting  calcification  or  ossification, 
and  is,  therefore,  important  in  the  diagnosis  of  this  lesion. 

On  gross  examination,  the  lesion  apjieai's  lobulatcd  and  is  enclosed  by  a 
fibrous  capsule.  On  sectioning,  the  cartilage  appears  l(liii>li  white  and  de- 
pending upon  the  degree  of  calcification  or  ossification,  may  feel  gritty. 

Micropathological  examination  reveals  the  division  of  the  lesional  tissue 
into  lobules,  as  is  common  in  all  tumors  of  cartilage  derivation.  The  cartilage 
of  a  periosteal  chondroma  is  more  cellular  than  that  of  a  solitary  enchondroma 
of  a  phalanx,  metacari)al,  or  metatarsal  bone.  However,  it  is  not  as  cellular 
as  cartilage  evolved  from  a  .solitary  enchondroma  of  a  long  l)one  (5). 

.  TRE.\TMEXT 

Removal  of  the  cartilagenous  tumor  and  the  overlying  i)eiiosteal  roof  is 
considered  adecjuate.  If  the  bony  cortex  is  eroded,  then  curettage  of  the 

Fig.  4a.  Parosteal  osteogenic  sarcoma.  The  tumor  bone  is  oriented  at  right  angles  to  the 
cortical  bone.  The  tumor  bone  is  well  organized  and  tlie  stroma  a])ii(  ars  b(>nign. 

Fig.  4b.  This  illustrates  the  importance  of  multicentric  bi(iiis>-  of  bone  lesions.  Here  the 
stroma  has  a  definite  sarcomatous  appearance. 

Fig.  4c.  Parosteal  osteogenic  sarcoma.  Note  area  of  primitive  cartilage  formation,  fibro- 
sarcomatous  stroma  and  appearance  of  frank  malignancy. 
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affected  bone  is  indicuted.  Block  resection  of  the  tumor  and  bony  cortex  is 
occasionally  ix'ciuiied. 

Periosteal  Chondrosarcoma 

The  iirii(i>tral  chondrosarcoma  is  the  cartilagenous  analog  of  the  i^arosteal 
osteoi^cmc  sarcoma.  Similarly,  it  is  the  malignant  counterpart  of  the  i)eriosteal 
chondroma  (5).  This  tumor  tends  to  invade  the  bony  cortex  and  may  enter 
the  medullary  cavity. 

Micropathological  examination  reveals  plump  cartilage  cells,  often  multi- 
nuclear,  with  some  bizarre  forms.  The  findings  are  not  unlike  those  noted  in 
intramedullaiy  chondrosarcomata. 

TREATMENT 

Amputation  of  the  affected  part  is  carried  out  if  local  block  resection  is 
not  feasible.  In  general,  the  prognosis  for  eradication  of  this  lesion  is  good. 

Periosteal  Desmoid  Tumor 

The  |)eriosteal  desmoid  tumor  is  of  fibrous  origin  and  is  benign.  It  is  a 
rare  lesion,  found  in  children  and  young  adults  in  association  with  periosteum 
and  localized  destruction  of  bone  (6). 

Kimmelsteil  and  Rap]")  rejiorted  this  tumor  in  four  males  8,  16,  19  and  20 
years  of  age.  Two  jiatients  had  a  history  of  ti-auina  (7). 

The  tumor  derived  from  ])eriosteum  is  \vt41-delimited  and  on  gross  examina- 
tion appears  firm  and  jiinkish  grey.  On  mici'oscopic  examination,  much 
collagen  and  many  fibrocytes  are  noted.  Mitotic  figures  are  few.  It  is  im- 
jiortant  not  to  confuse  this  entity  \\\t\\  a  low  gi-ade  fibrosarcoma. 

On  x-ray,  the  lesion  resembles  a  fibi'ous  cortical  defect.  The  bony  cortex 
is  eroded  and  the  lesion  appears  to  be  contained  by  a  sclerotic  border. 

TREATMENT 

Excision  of  the  lesion  is  I'ecommended  and  if  ade(|uate,  I'ecuri'ence  is  not 
expected. 

Fibrosarcoma 

Fibrosarcoma  derived  from  ])eriosteal  fibrous  elements  is  an  unusual  lesion. 
The  usual  a])]ien(licular  fibi'osarcoma  is  defined  as  fil)roblastic  connective 
tissue  sarcoma  de\-eloping  endosteally.  There  are  well-differentiated,  and 
frankly  anajjlastic  fibrosarcomas.  Prognosis  depends  upon  the  histologic 
grading  of  the  tumor. 

Most  patients  with  fibrosarcoma  are  young  or  middle-aged  adults.  There 
is  no  ap]iarent  sex  j^redilection.  The  tumor  tends  to  grow  slowly  and  may 
become  manifest  only  by  sudden  inci'ease  in  gi'owth;  ]iain  is  not  an  im- 
portant feature. 

On  x-ray  one  observes  a  soft  tissue  mass  oriented  to  the  cortex  of  a 
long  l)one  with  underlying  sclerosis.  Even  if  the  lesion  penetrates  into  the 
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Fig.  7a.  Periosteal  desmoid  tumor.  The  lesion  is  oriented  to  the  cortex  of  tlie  distal 
femoral  metaphysis.  The  border  is  selerotic  and  radiographically  resembles  tlie  so-called 
fibrous  cortical  defect  of  bone. 

bone,  there  is  an  underlying  zone  of  reactive  sclerosis.  There  is  usually 
little  difficulty  in  differentiating  tlie  periosteal  fibrosarcoma  from  that  arising 
endosteally. 

On  gross  examination,  the  lesion  is  firm  and  may  have  muscle  or  fat 
adherent  to  its  outer  surface  (5).  On  sectioning,  the  cut  surface  is  white  or 
greyish  white  and  wliorled  tissue  bundles,  characteristic  of  fibrous  lesions  are 
noted.  The  more  cellular  lesions  appear  fleshy  and  grey.  There  is  no  clearly 
defined  capsule. 

On  micropathologic  examination,  as  noted  previously,  the  lesion  is  well- 
or  poorly-dift'erentiated.  In  the  well-differentiated  lesion  there  is  abundant 
collagen,  few  mitotic  figures,  and  large  a(lult-a])pearing  fibroblasts.  These 
cells  are  larger  and  more  drawn  out  than  the  normal  adult  fibroblast. 

In  the  poorly-differentiated  lesion  malignancy  is  cA-ident ;  there  is  variation 
in  cell  size  and  staining  juoperties.  Tumor  giant  cells  arc  seen  and  mitotic  fig- 
ui'es  are  frecjuent.  The  cells  ;(pj)ear  crowded  and  little  fibrillar  intercellular  ma- 
terial is  found.  Some  ai-eas  are  fi-aiikly  anaplastic. 
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Fig.  8a.  I'l  rio.-lcal  tihrosarcoma.  The  lesion  involves  the  mid-shaft  of  the  ulna.  Note  the 
depo.^ition  of  sulilc.-ional  periosteal  new  bone. 

Fig.  8b.  Pcno.stcal  fibrosarcoma.  The  field  is  cellular,  demonstrating  .'^canl  collagen,  tumor 
giant  cells,  and  spindle  cell  elements. 

Fig.  8c.  Higher  magnification  of  Fig.  8b  reveals  cellular  cliarai-teristics  of  niali^rnancy,  i.e. 
variation  of  .size  and  staining  quality.  Note  the  largo  dark->tainnig  tumor  giant  cell. 

Fig.  8(1.  Periosteal  fitirosarcoma .  Note  the  elongated  fibroblastic  elements.  Many  have 
dark-staining  nuclei  and  abimilant  chromatin. 

Periosteal  Fibrosarcomas 

Periosteal  fihrosarcomas  aic  usually  poorly  flifforfntiatcil.  have  a  liisili 
rate  of  I'ecun-eiice  and  a  sti'onti;  tendency  to  metastasize.  H<)\vc\('r.  nirt a-i a.-is 
does  not  take  plaee  eai-ly,  so  that  if  tlie  tunioi'  is  adecjuately  treated  at  tlie 
first  intervention  tlie  prognosis  may  be  cautiously  0])tiniistic  (5). 


Discussion 

It  is  important  to  delineate  the  tissue  of  oi'igin  of  hone  neo])lasms.  The 
fact  that  hone-forming  sai-coma>  may  also  contain  considei'aljh'  ai'eas  of 
cartilage  or  solely  contain  fihrosaicomatous  elements  should  not  confuse  the 
diagnosis. 

Endosteal  hone  sarcomas  including  osteogenic  sarcoma,  central  chondro- 
sarcoma, and  fihi'osarcoma,  genei'ally  have  a  i)oor  overall  |)i'ognosis.  These 
lesions  recjuire  I'adical  surgical  nianagenu'nt,  almost  always  ahlation  of  the 
part.  CJenerally,  no  more  than  o  to  \{V(  of  those  affected  are  permanently 
relieved. 

The  periosteal  counter|)arts  of  tiie  afoi'cmentioned  tumors  ai'e,  in  com- 
parison, le.ss  aggi-essi\-e  and   I'elatively  indolent.  The  clinical  hehavior  of 


286 


ROBERT  ZARETSKY 


the  parosteal  osteogenic  sarcoma  is  different  from  that  of  the  endosteal 
variety.  Further,  the  treatment  may  require  only  local  radical  surgery  rather 
than  ablation  of  a  limb.  The  same  holds  true  with  the  other  periosteal 
malignancies. 

The  prognosis  followiiit^  adiniuatc  treatment  of  malignant  periosteal  tumors 
is  significantly  better  than  their  (-ndosteal  analogs.  Cure  rates  range  from 
25  to  50%  in  various  reported  series. 

Summary 

The  histology  and  histopathology  of  the  periosteum  have  been  discussed. 
It  has  been  shown  that  this  tissue  can  give  rise  to  neoplasms  peculiar  to 
its  pluripotential  caiiabilities. 

The  prognosis  for  malignant  lesions  such  as  parosteal  osteogenic  sarcoma, 
periosteal  chondrosarcoma,  and  ]K'riosteal  fibrosarcoma,  is  better  than  that 
for  endosteal  neoplasms.  Therefore,  it  is  useful  to  classify  neoplasms  of  bone 
not  only  by  tissue  of  origin,  but  site  of  development  as  well. 
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Unusual  Problems  in  Surgery 


A.  ROBERT  BECK,  M.D.,  LEWIS  BURROWS,  ^I.D.  and 
JULIUS  J.  LEICHTLING,  M.D. 


Iinlireot  Traumatic  Diaphrafjmatic 
Hernia.  Typical  and  Unusual  Fea- 
tures in  Two  Cases. 

Ill  an  a<2;('  of  violence  and 
velocity  impact  forces  such  as  auto- 
mobile and  otliei'  accidents  of  mod- 
ern life,  the  sur.<i;ery  of  ti'auma  oc- 
cupies an  increasini2;ly  pi'onnnent  role. 
Th(>  iiioic  (ili\ious  ;ind  fiecjueiit  cra- 
nial and  extremity  injuiies  are  read- 
ily recognized.  Direct  diaphra<^matic 
injury  due  to  ])enetratin<i;  wounds  is 
usually  automatically  suspectcfl  when 
the  wounds  occur  in  the  vicinity  of 
the  diai)hragm.  Hcnvever,  such  dii'ect 
wounds  are  I'esponsibk'  f(jr  only  20'r 
of  the  traumatic  diaphragmatic  her- 
nias. 

Indirect  ti-aumatic  diaphragmatic 
hernia  is  one  of  the  less  ap|)arent,  hut 
ne\'ertlieless  more  common  and  seri- 
ous injui'ies,  that  has  defied  early 
diagnosis  in  appi'oximately  7(V',  of 
cases  (1,  2).  In  this  ]'e])ort  of  two 
cases  which  were  lecognized  in  time 
and  managed  in  the  acute  phase,  we 
will  present  the  features  that,  hope- 
fully, may  lead  to  earlier  clinical 
recognition  and  management  of  in- 
direct (liai)hi'agmatic  iiipture. 

CASE  NO.  12 

Ho.spital  ^436076.— A  32  year  old  wliito 
man  was  brought  to   the  emergency  do- 

From  the  Department  of  Surgery,  The 
Mount  Sinai  Hospital,  New  York,  N.  Y. 
and  The  Mount  Sinai  Services  at  City 
Hospitid  Center,  Ehuhunst,  Queens,  X.  Y. 


parlniciil  of  I'dnduirst  Hosjiital  on  No- 
3,  1!)67  folli)\\ini£  an  aiitom()i>ilo  ac- 
cidcnl  III  which  two  other  occupanis  of  the 
v.lnrlc  weiv  kdlc.L  H.'  was  sutmii  m 
Ihi'  liack  seal  of  the  car  and  was  not  wear- 
iiifi  a  s 'al  hcit.  Thcri'  wa>  no  lo>-  of  con- 
sciousness alrhoufili  the  palicnt  was  con- 
ftised  and  ajiitatiML  The  chief  complaint  was 
|iain  m  the  left  chest. 

PiivsicAL  KxAMix.ATiox.  The  patient  was 
in  ol)\-ious  respiratory  distress.  The  vital 
si'iii-  were  normal.  Tiiere  was  an  extensive 
a\id>ion  t\pe  of  laceration  of  the  right 
frontoteiiipoial  scalp  with  a  S(n-ere  com- 
iiiinnted  depressed  fracture  of  thi'  underly- 
iiiti  lioiii'.  i-'iinctioii  of  the  cranial  nerves 
was  iiii(h>liiiiieil.  'i'he  ill)  ca<ie  was  in- 
tact. .\ii-cuhal  1(111  ol'  ilie  hiiilis  re\-ealed  an 
absence  of  l.reatli  .Mjiiuds  o\ er  tiie  lower 
two-tliirds  of  the  left  lieniilhorax  where 
licrislallic  sounds  were  audible.  .\o  sifins  of 
fr.actiire  of  the  exi reinil ies  or  ]iehis  were 
noted,  l^xaiiiiiiation  of  th(>  abdomen  was 
uiiieiiiark.able. 

.\n  iiiiiiiediale  iiil r,'i\ cnoiis  infusion  was 
st.arted.  ,1  naso<;astric  lube  wa>  inserted,  and 
a  Foley  catheter  was  i)a.s.sed  into  the 
bladder.  There  was  no  blood  in  the  urine. 
( 'olTee-tiroiind  material  drained  from  the 
nasofiastric  lube.  .\n  abdominal  paracente- 
sis did  iKJt  yiiFI  .any  blood  or  (>xudate.  A 
complele  blood  count,  liemofilobin  and 
heiiiatoia-it  determination  were  within  nor- 
mal liniils. 

X-R.\vs.  Skull  studies  revealed  a  severe 
depressed  comminuted  fracture  of  the 
riiiht  fronto-temporal  region  ( Fm  1). 
Flam  hhiis  of  the-  ab.l.niien  diow-.l  no  ab- 
nonnalit  \-.  Cliesl  x-r,-iy  deinoii-i  rated  a 
markedly  elex  .it.d  left  1  h  , ,1  idl a  phragm 
with  an  imderlyiiit;  stoiu.acli  ,<ia<  diadow 
(Viii  2).  Th<'  dirf(  reiilial  diagnosis  between 
a  tr.auiiialic  hernia  and  e\'entration  of  the 
diaphrafim   could  not   be   made   with  cer- 
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Case  12,  Fig.  1.  Radiograph  showing  comminuted  fracture  of  right  frontotemporol 
skull  (Case  12). 


tainty  at   this  time  ( lasl  loiiiatin   was  ii 
troililrrd  into  the  ^Kiiiiai  h  \  la  the  lia>()ua: 
trie  tul.r  ami  n  \.  ai(d  the  alnidinially  hiii 
l.iosilKm  <il'  the  stomai'h  (Vi<i  .i).    In  an  a 
tem|it     111     mithiif     ihi'     diaplnafiin  an 
stmh-  it>  inlcniil.\    SOO  im-.  oI'  air  was  ii 
joctrd    mill    thi'    iicnionrai    ra\ it  y.  Sim 
this    manrtniT    ihil    not    lirmonslralr  a 
undi  r  thi'  dia]ihraiini  iin  \-ra\-,  il  was  pri 
snmcii  that  thr  air  rsca]iiMl  intii  thr  iili  nral      m  an 
cax  ity    thriiutih    a    nail    in    I  hr  diaphraiim 
thus  ciintii'minti  llic  rUniral  mipirssion  of  ;i 
traumalir  diaphiaiiiiia I ir  hiania. 

CornsK.    Tlir    palirni    was  taken 
from    ihr    cmrrficncy    drpartmrnt    to  th( 
operating    room.    Iinmcihatidy    upon  cti' 


Irring  the  loft  phairal  caxily  \'ia  an  Sth  in- 
Icrriislal    I  lioraroliim>-    inrision,    a  hrrnia- 
1      lion    of    till-    slomai-h,     I  laiisNcrsr  colon, 
small  liowi'l  and  s]iliTn  was  apjiarrnt  (Fig 
1      4).  'i'hrrr  was  a  long  nut  m  thi>  diaphragm 
whirh  I'Xli'udrd  from  an  a\ nisiiin  mrdially 
wlirrr   till'  diaphragm  was  srparatrd  from 
r      Its  attarlmii'iil  lo  the  rosi osl lanal  angle  and 
adjarrnt     rilis.    Thr    larrialion  ronlimiod 
ir   fashion   OM'I-  thr  domr  and 
nd   with    almosi    romplrlr  lrans"rtion 
hr    diaphragm.    Tlirir    was    a  .-second 
larriation,   through   whirh    thr  rardia  jiro- 
li-ildrd.  whirh  lirgan  al   thr  rsophag(\il  hia- 
tly      Ins  and  rxtrndrd  tian>\i  rMdy  for  6  ccnti- 
ho      mrtrrs  (Fig  5).  Thr  hiatal  laci-ration  was 
1  with  onr  layer  of  inlrrrupted  00 
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Case  12,  Fig.  2.  Chest  x-ray  shows  a  mass  of  the  left  thorax  with  smooth  upper 
margin  and  underlying  gas  shadow.  Differential  diagnosis  between 
herniated  stomach  and  eventration  of  an  intact  diaphragm  cannot 
be  made  with  certainty. 


Mersilone  mattross  stitc-hos.  The  abdomen 
wa.s  then  exi)l()re(i  tliroufjh  the  larfier  lacer- 
ation and  i'ailrd  to  rc\-eal  aii>-  e\id('ii(e  of 
intraal)doniinal  Iraiiin.i  e\(e]it  for  a  con- 
tusion of  the  anlrnur  >tomach  wall.  This 
explained  the  coHVc-jiromid  iiialcrial  which 
issued  from  the  iias( ]i;a>l  l  ic  tuiic.  Aflcr  re- 
placinfi  the  hiriiiatcil  ahdoniinal  \i.*cera, 
the  larfie  dia]  ihragnial  ic  defect  was  re- 
paired in  a  sinular  niannc^r  up  to  the  area 
of  avulsion  medially  (Fig  6).  The  avulsed 


gap  was  closed  \ 
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Case  12,  Fig.  3.  Chest  x-ray  taken  after  introduction  of  gastrografin  into  stomach. 

Abnormally  high  position  of  stomach  may  be  due  to  either  hernia 
or  eventration  of  diaphragm. 


clicsl  liilirs  wi'i'c  conncctod  lo  an  Enici'son 
t^ui-llDii  a|i|iaialiis. 

T\\i-  |ialii'iil  was  tiirn("(l  from  the  rifilit 
lati'ial  1(1  till'  su|imc  jiosition.  Tlic  luniro- 
suiKiral  Icain  lli.ai  dcliridcd  tlic  ilcprcsscd 
tskuH  liarlnrc  ali.l  ivi.alivd  llir  scal|i 
wounil.  Till'  (i|i('ial  1(111  \va>  well  Idlcratcd 
and  the  iiostoiicral i\'c  course  was  iine\-ent- 
ful.  It  was  necessary  lor  tlie  patient  to  re- 
main in  the  liosiiital  for  one  inontli  before 
all  his  confusion  and  agitation  sul).sided. 

CASE  NO.  13 

Hospital  7^437383.— .\  24  year  old  white 
man   was  brought  to  the  emergency  de- 


part iiieiit  of  I'^liiiiiurst  Hospital  on  No- 
\einber  17.  19f)7,  one  hour  after  injury  in 
an  aiilonioliile  accidcni.  He  was  the 
dri\i'i'  of  one  of  the  \  (  liiclcs  and  was  wear- 
ing a  lap  lyjie  seal  iiell.  There  was  no  loss 
of  (  (ilisciousiiess.  He  complained  of  ])ain  in 
the  left  hip  area  and  o\cr  tlu-  left  lower 
anterior  rilj  cafie. 

PiivsicAi.  I'^XAMiNATiox.  The  \vi\  lower  ex- 
tremitx-  was  immobilized  in  a  Thomas 
siiliiil.  .No  respiratory  distress  was  noted. 
The  pulse,  respiration  rate  and  blood  pres- 
sure were  willim  noriii.al  limils.  Although 
exieiiial  signs  of  Iraiima  wen^  absent,  there 
was  tenderness  of  the  left  lower  rib  cage. 
Aus(ailtalion  of  the  left  lower  hcmithorax 
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Case  12,  Fig.  4.  Operative  photograph  showing  protrusion  of  stomach,  greater 
omentum,  transverse  colon  (upper  arrow),  small  intestine,  and 
spleen  (lower  arrow)  from  left  thoracotomy  wound. 


disclosed  the  ])resenco  of  peristaltif  sounds 
but  no  breath  soumls  were  lieard.  Left 
upper  quadrant  and  suprai)ubic  tfudfincss 
without  muscle  sjiasni  were  noted  at  the 
initial  alxioniinal  examination.  There  was 
marked  tcniliiiiess  of  the  left  hip  area 
which  was  also  (exhibited  upon  compres- 
sion of  the  jielvis.  During  the  examination 
the  patient  \oided  a  bloody  urine.  Rectal 
examination  revealed  no  displacement  of 
the  prostate  gland. 

An  intravenous  infusion  was  immedi- 
ately stalled  and  blood  was  drawn  for 
laboratory'  study  and  crossniatchiiiii.  A 
nasogastric  tui>(>  was  passed  nifo  the  stom- 
ach and  drained  normal  gaslric  jiuce.  A 
Foley  catheter  wtis  j.assed  without  difli- 
culty.  An  abdominal  paracentesis  was  per- 
formed but  no  abnormal  exuilafe  or  blood 
could  be  aspirated.  The  patient  was  llien 
taken  to  the  x-ray  area  of  the  emergency" 
department  accompanieil  by  members  of 
the  surgical,  urological  and  orfho])edic 
staff. 

X-Ray.  Chest  x-ray  demonstrated  a  frac- 
ture of  tlie  6lii  left  rib  ]>osteriorly.  There 
was  marked   elevation   of   the   left  hemi- 


dia])hragni  with  e\  idence  of  disruption  at 
Its  ceiitial  iiorlion.  Thi'ie  was  a  shift  of 
the  iiie(liast  iiuiiii  tdwanl  the  right;  no 
uas  shadow,^  could  be  detecterl  abo\i'  the 
diai>liragnialic  level  (Fig  7).  Plain  films  of 
the  abdomen  sIiowimI  no  a!  juormalities. 
X-rays  of  the  pehis  lextaled  multiple 
fractures  of  the  left  pul)ic  rami  as  wi'll  as 
an  impacted  fracluri'  of  the  left  acetabulum 
and  head  of  the  left  femur.  An  intra \enous 
l)yelogram  indicated  prompt  bilateral  nor- 
mal urinary  function  of  the  kidneys  and 
ureters  with  no  extra\asat ion.  .V  cyslogram 
demonstrated  a  displacement  of  the  bladder 
towards  the  right  side  without  an\'  \isible 
extra\  asat  ion.  This  .-hifl  w.is  believ  ed  to 
III'  caus-d  by  a  large  paravesical  hematoma. 

The  aixlominal  findings  rapidly-  and 
pi-ogi-essn  (  ly  increased  to  exhibit  a  gen- 
eralized tenderness  with  muscle  guarding. 
The  white  blood  count  was  30,000;  how- 
ever, the  red  l)lood  count  and  hemoglobin 
w(>re  normal.  The  patient's  i-ondition  re- 
mained stable.  On  tiie  basi.^  of  tlie  left  up- 
])er  (|uadrant  and  left  chest  findings,  a  high 
white  blcjod  count,  and  the  x-ray  abnormal- 
ities, a  diagnosis  of  left  ruptured  diai)hragm 
and  jirobable  rui^tured  spleen  was  made: 
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Case  12,  Fig.  5.  Operative  photograph  showing  both  lacerations  of  the  left  hemi- 
diaphragm.  Stomach  leans  on  the  apex  of  the  larger  laceration. 
Two  fingers  pass  from  the  abdominal  side  through  the  second 
laceration  into  the  pleural  cavity. 


m  aililition,  llicrc  wrrc  thi>  sk('l(>tal  ill' 
juries  already  mentioned. 


Coi-RSE.  The  patient  was  taken  directly 
from    the    emiiucniv    .     i.iii  mi'nt    to  tli( 

anesthesia,  th,'  al.d.niKH  w:i-^  I'Hl.avd  v\: 
a  left  ii|i]ii'r  iiaianiiihaii  iiici>iiin.  A|iiiroxi 
mately  one   Hici    of  Md 

from     the     ]ielll(nieai  la 

lile(,hnfl    hi.<lalioli    ,,1     the    i,,wer  medial 

a  s|  ilene<'tom\-  was  |ii()m])tiy  perfoi'med. 
Further  exploration  icNraied  multiple  con- 
tusions of  thi'  miM'Ulciy  of  the  small 
howel  ;  heriiiali.ni  (jI'  the  stomach  into  the 


tion  of  the  diaphragm  extending  from 
the  esophageal  hiatus  in  an  anaiate  t'ashion 
to  include  the  dome  of  the  diaphraiim; 
and  a  large  retropcM'itoneal  hematoma  1m- 
hind  the  sigmoid  colon  wliich  exlemied 
around  the  lihidd(a'.  Thi'  stomacii  \\a- 
brougiit  down  into  the  al.domcn  and  th.' 
diaphragm  was  icpaucd  using  mti  i  l  upted 
s  suction<-d  0  silk  stitciies  followed  1  .v  all  mv.atmg 
\n  acli\-ely  running  0  chromic  iay(a'  (fig  S).  The 
retroiiei-itoneal  hematoma  was  not  I'Xpanil- 
ing  and  was  ii'ft  uniiisturl)ed.  A  gastrostomy 
was  iierformed  using  a  22F  Fol.y  cathet(a'. 
A  cliest  drainage  tube  was  ins<ated  from 
the  alxiomen  into  llic  left  jijeural  cavit>- 
through  the  eso].liagcal  hiatus.  It  was 
brought    out    of    I  lie    abdomen    tiirougii  a 
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Case  12,  Fig.  6.  Operative  photograph  showing  repair  of  lacerated  diaphragm  up 
to  the  area  of  avulsion.  The  remaining  diaphragmatic  edge  will  be 
held  to  the  rib  (arrow)  with  pericostal  sutures. 


separate  stab  wound  adjacent  to  the  ab- 
dominal incision.  Penrose  drains  were  in- 
serted into  the  splenic  bed  and  siniilaily 
brought  out  througli  a  stab  wound  m  I  he 
left  flank.  Prior  to  tlie  closure  of  the 
abdomen  it  was  noted  that  the  jiatient  had 
a  Meckel's  di\-erticuluni.  This  was  (>xciscd 
and  th'  defect  in  the  ileum  was  closed 
trans\'erM'ly.  .Afler  the  wound  was  dressed 
and  tin  (lust  lube  was  connected  to  an 
underwati  r  sxsicni,  the  orthojiedic  surgeon 
passed  a  Stcmnian  pin  througli  the  left 
tibial  tulicrosily  to  which  traction  was 
applied.  Tlie  patient  received  3000  cc  of 
blood  includuig  tin'  .500  cc  administered 
in  the  emergeni-\'  dejiaitment.  The  opera- 


tion was  well  tolerated  and  the  patient 
was  taken  to  iIk  iniensixc  c.are  unit  in 
satisfactory  coin  hi  loii . 

The  subse(|ueilt  ]  » is  I  opi  aal  i\e  course  was 
benign.  chest    roenl  genograin  demon- 

strated a  lowi-i'ing  and  a  restoration  of 
continuity-  of  I  he  li  fi  In  uiidiaphragm 
(Fig.  9).  The  |i:itieiil  UMs  iraiL.feiTed  to 
the  orthoi)eilic  sei\i((  tm  continued  man- 
agement of  his  skeletal  injuries  13  days 
after  his  operation. 

Pathogenesis 

The  (liaphragni  coii.stantly  sub- 
jected to  the  stress  of  a  difference  in 
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Case  13,  Fig.  7.  Penetrating  chest  x-ray  (Case  13)  shows  marked  elevation  of  the 
left  hemidiaphragm  with  evidence  of  disruption  at  its  central 
portion  (between  arrows). 


])i-cssui'c  hctwi'cii  the  thoracic  and 
alxloiiiinal  ca\'irics.  Any  force  of  in- 
direct ti'aunia  wliicli  inci'cascs  this 
pleuroperitoiieal  ])rcssurc  iiradicnt 
tends  to  thrust  the  diaphrat^ni  tip- 
wards.  Above  the  diaphrau;in  the  buff- 
ering effect  of  the  hings  ^•aries  (h- 
rectly  with  the  aii'  contaiiieil  witlnii 
them;  and  the  maintenance  of  this 
air  jjreNsuic  depends  upon  whether 
the  gh)ttis  1-  opened  oi'  closed  Below 
the  dia])hragni,  tlie  hirge  riglit  lobe 


of  the  Ywvv  and  the  right  kidney  act 
as  ])i-otecti\-e  buffers  to  stress  against 
the  right  diajjhragm;  hence  the 
low  incidence  of  diaphragmatic  rup- 
ture on  the  right  side.  The  resistance 
to  external  trauma  i>  weakest  beneath 
till'  left  hemidiaphragm.  The  part  of 
tlie  diaphragm  subjectt'd  to  the  max- 
imal force  de])ends  on  the  location 
and  dui'ation  of  the  impact  in  rela- 
tion to  the  position  of  the  patient, 
thus  explaining  the  A'arious  locations 


UNUSUAL  PROBLEMS  IN  SURGERY 


295 


Case  13,  Fig.  8.  Operative  photograph  of  repair  of  hiatal  laceration,  abdominal 
approach. 


of  diaphragmatic  rents.  The  lacera- 
tions, usually  arcuate,  are  most  fre- 
quent at  the  central  tendon  and  the 
congenitally  weak  posterolateral  area. 
Disruptions  at  the  sternocostal  angle, 
as  was  noted  in  Case  12,  are  rare; 
lacerations  extending  through  the 
esophageal  hiatus,  in  both  cases 
herein  presented,  are  tlistinctly  un- 
common (2,  3,  4) .  We  have  not  en- 
countered mention  of  multiple  lacera- 
tions such  as  were  found  in  Case  12. 

The  overwhelming  pleuroperitoneal 
pressure  gradient  explosively  ruptures 


the  diai)hragm  at  the  point  of  mini- 
mal buffering  resistance.  If  the  tear 
is  large,  the  viscera  are  immediately 
pushed  into  the  pleural  cavity  abetted 
by  the  negative  intrapleural  pressure. 
If  the  rent  is  small,  the  natural  pres- 
sure gradient  favors  an  enlargement 
of  the  defect  and  a  tendency  for  the 
viscera  to  wedge  their  way  upward. 
The  most  frequent  organs  to  herniate 
are  the  stomach,  omentum,  colon, 
small  intestine  and  spleen,  in  various 
combinations  f  1) . 
Traumatic    diajihragmatic  hernia 


Case  13,  Fig.  9.  Postoperative  chest  x-ray  shows  normal  position  and  restoration  of 
left  hemidiaphragm. 


occurs  more  commonly  in  men  than 
in  women;  the  incidence  in  children 
is  low  despite  their  many  accidents 
and  vigorous  activities.  This  may 
possibly  be  ascribed  to  the  increased 
resiliency  and  elasticity  of  the  tissues 
at  this  age.  Ninety-five  percent  of  the 
herniations  occur  through  the  left 
diaphragm  (5). 

Surj)i-isinu;ly  mild  trauma,  such  as 
a  voluntaiv  twisting  of  the  trunk, 
may  occasionally  cause  diaphragmatic 
rupture.  Usually,  however,  the  patient 
is  crushed  by  a  weight,  falls  from  a 
height,  or  is  jackknifed  in  a  vehicular 
accident.  Frequent  associated  serious 
injuries  are  responsible  for  a  worse 
prognosis  than  is  found  in  the  hernias 


resulting  from  penetrating  wounds. 
Fractures  of  the  ribs,  pelvis,  lumbar 
spine  and  extremities  are  not  uncom-- 
monly  found  (6). 

Clinical  Considerations 

In  the  acute  phase,  the  signs  and 
symptoms  are  related  to  the  misplaced 
abdominal  viscera  and  theii'  effects  on 
the  cardiorespiratory  function.  Once 
the  hernia  is  established,  suggestive 
syni]itoins  are  pain  in  the  left  lower 
thorax,  in  the  left  upper  portion  of  the 
abdomen  and  in  the  left  shoulder.  A 
dei)i-ession  in  the  epigastrium  and  left 
upjxT  (|ua(lrant  of  the  abdomen,  as- 
sociated with  paradoxic  motion  of 
this  area,  may  be  observed.  The  left 
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lower  portion  of  the  thorax  may  ex- 
hibit diminished  respiratory  excur- 
sion, dullness  or  tympany  to  percus- 
sion, diminished  to  absent  breath 
sounds,  borborygmus,  and  a  shift  of 
cardiac  dullness  to  the  right.  In 
the  presence  of  dyspnea  and  cya- 
nosis, it  may  be  extremely  difficult  to 
distinguish  between  a  left-sided  ten- 
sion pneumothorax  and  a  dilated 
stomach  in  the  left  pleural  cavity. 

The  latent  phase  begins  with  the 
apparent  recovery  of  the  patient 
from  the  injury.  It  is  one  of  varia- 
ble length,  months  to  many  years, 
when  the  patient  is  relatively  free 
from  significant  symptoms.  There  may 
be  intermittent  periods  of  colicky 
pain  of  limited  duration  in  the  epi- 
gastrium or  left  upper  quadrant  of 
the  abdomen  with  radiation  most 
commonly  to  the  left  lower  portion  of 
the  thorax.  A  heavy  meal  often  ini- 
tiates or  increases  the  distress.  There 
may  be  aggravation  of  the  pain  when 
lying  supine  or  on  the  left  side.  Tarry 
stools  may  be  noted  as  a  result  of 
bleeding  into  the  stomach,  small  in- 
testine or  colon  secondary  to  vascular 
congestion.  Compression  of  the  car- 
diorespiratory system  may  produce 
dyspnea  on  exertion,  palpitation, 
cough  and  hemoptysis. 

In  the  obstructive  phase,  the  afore- 
mentioned symptoms  become  increas- 
ingly severe.  Nausea,  vomiting  and 
constipation  herald  the  onset  of  an 
acute  high  or  low  intestinal  obstruc- 
tion depending  on  whether  the  stom- 
ach or  colon,  or  both,  are  obstructed. 
If  the  stomach  only  is  blocked,  the 
abdomen  may  appear  normal.  The 
abdomen  is  usually  distended  in  cases 
of   colonic   obstruction   although  it 


may  appear  quite  flat  if  most  of  the 
abdominal  viscera  are  in  the  thorax. 
Strangulation  with  necrosis  is  not  an 
infrequent  occurrence  (1,7). 

Radiographs 

Penetrating  views  of  the  chest  are 
preferable  to  bring  out  any  abnormal 
shadows  (2).  Early  in  the  acute  phase 
no  abnormalities  may  be  noted.  This 
.should  not  deter  the  alert  clinician 
from  taking  repeated  radiographs  in 
all  cases  of  thoracoabdominal  trauma 
or  where  any  type  of  trauma  is  asso- 
ciated with  abnormal  clinical  findings 
in  the  chest  or  abdomen.  Such  radio- 
graphs may  subsequently  reveal  an 
unidentified  shadow  above  the  left 
hemidiaphragm.  This  may  progress  to 
a  picture  compatible  with  an  abdom- 
inal viscus  in  the  pleural  cavity.  Un- 
fortunately, the  nature  of  the  ab- 
normal shadow  may  remain  obscure. 
Mediastinal  shift  associated  with  an 
elevated  hemidiaphragm  is  strong 
circumstantial  evidence  of  a  possible 
ruptured  diaphragm.  The  actual  vis- 
ualization of  the  discontinuity  of  the 
diaphragm  is  rarely  seen  or  inter- 
preted correctly  (Fig  7). 

The  passage  of  a  nasogastric  tube 
may  clarify  an  obscure  finding  if  the 
tube  can  be  seen  in  the  stomach  above 
the  expected  level  of  the  hemidia- 
phragm. Yet,  even  in  such  cases,  the 
arched  shadow  of  the  stomach  wall 
above  the  gastric  air  bubble  will 
resemble  the  hemidiaphragm  and 
lead  to  an  erroneous  diagnosis  of 
eventration  of  the  diaphragm  or  gas- 
tric dilitation  (Fig  2j.  A  diagnostic 
pneumoperitoneum,  if  feasible,  will 
usually  outline  and  differentiate  the 
diaphragm  from  the  gastric  wall. 
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On  the  right  side,  the  x-ray  ap- 
pearances are  altogether  different. 
Herniation  of  the  Hver  presents  as 
a  mass  lesion  simulating  a  tumor 
which  might  originate  from  the  medi- 
astinum, lung  or  diaphragm.  The 
right  lower  hemithorax  may  be  ob- 
scured by  such  a  homogeneous  den- 
sity. Diagnostic  pneumoperitoneum  is 
apt  to  be  most  helpful  in  such  cases. 

If  conditions  permit,  the  use  of 
contrast  medium  orally,  by  nasogas- 
tric tube,  or  per  rectal  administra- 
tion, will  usually  delineate  a  herniated 
hollow  viscus.  If  the  radiopaque  solu- 
tion is  held  up  at  the  cardioesophageal 
junction,  it  is  likely  that  the  stomach 
is  herniated  into  the  left  pleural  cav- 
ity producing  an  acute  angle  with 
obstruction  at  the  cardia.  If  the  con- 
trast medium  passes  this  angle,  the 
herniated  stomach  will  be  visualized. 
When  the  solution  passes  on  into  the 
duodenum,  the  gastroesophageal  and 
gastroduodenal  junctions  will  be 
found  to  lie  close  to  each  other.  The 
gastric  position  appears  shifted  with 
the  greater  curvature  superiorly  and 
the  lesser  curvature  inferiorly.  When 
there  is  no  colonic  obstruction,  a 
barium  enema  will  outline  the  her- 
niated portion  of  the  colon  and  posi- 
tively establish  the  diagnosis.  If  there 
is  occlusion  of  the  colon  by  the  edges 
of  the  diaphragmatic  tear,  the  barium 
will  stop  below  the  splenic  flexure, 
and  the  proximal  transverse  and  as- 
cending colon  will  usually  be  distended 
with  gas.  In  cases  of  partial  obstruc- 
tion, some  of  the  barium  may  pass 
the  constriction  and  appear  as  sev- 
eral islands  in  the  left  pleural  cavity. 

Roentgenograms  of  the  chest  in 
the  latent  phase  often  cause  confusion. 
A  slight  haziness  or  homogeneous  den- 


sity of  the  left  chest  are  more  sug- 
gestive of  pleural  effusion,  inflamma- 
tory disease,  or  tumor,  rather  than  a 
herniated  abdominal  viscus.  Even  air 
cysts  and  multiple  fluid  loculations 
may  be  interpreted  as  primary  lung 
diseases.  Atelectasis,  pneumothorax,  , 
bronchogenic  carcinoma,  pneumonia 
and  tuberculosis  are  some  of  the  mis- 
taken diagnoses  which  are  made, 
based  on  erroneous  interpretation  of 
the  plain  x-ray  of  the  chest.  Radio- 
graphs using  contrast  media  may  be 
necessary  to  make  the  diagnosis 
sufficiently  certain  to  warrant  surgical 
treatment. 

Therapy 

Patients  with  acute  diaphragmatic 
rupture  commonly  present  the  prob- 
lems of  multiple  injuries.  The  han- 
dling of  our  cases  has  been  described 
in  some  detail  in  order  to  illustrate  r 
our  method  of  management  of  such 
patients.  It  is  to  be  noted  that  all 
the  necessary  x-ray,  resuscitation, 
diagnostic  and  therapeutic  equipment 
is  available  for  immediate  use  in  the 
emergency  area;  the  care  is  rendered 
by  a  medical  team  consisting  of  spe- 
cialists in  the  various  areas  of  injury; 
examination,  monitoring  of  vital  signs, 
passage  of  nasogastric  or  catheteriza-  ■ 
tion  tubes,  laboratory  tests  and  diag-  [ 
nostic  procedures  are  performed  as 
simultaneously  as  is  feasible;  x-rays, 
or  other  procedures  requiring  move- 
ment of  the  patient,  are  supervised  by  j 
a  physician  who  remains  with  the 
patient;  when  urgent  surgery  is  re- 
quired, the  patient  is  prepared  and 
taken  directly  from  the  emergency 
department  to  the  operating  room. 
Ojx'ration  was  performed  in  our  two  j 
cases  within  2  hours  after  arrival  of 
the  patient.  „ 
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Oiu'c  the  diagnosis  of  an  acute 
riipture(l  diaplirauini  is  made,  opcra- 
Uw  I't'pair  is  performed  without  undue 
delay.  Tliere  are  exceptions  where  the 
pi'iority  of  diaphi'a<i;niatic  injuries  is 
preempted  in  favor  of  control  of 
hemorrhage,  repair  of  a  perforated 
viscus,  oi'  management  of  a  severe 
compound  fiactnre  (Case  13 1,  Whvn 
the  diaphragm  cannot  he  repaired 
along  with  the  correction  of  asso- 
ciated injVU'ies,  the  operation  for  the 
reduction  of  the  diaphragmatic  hernia 
should  not  he  delayed  too  long.  A 
stabilized  patient  may  rapidly  develop 
serious  cardiorcspiratoiy  insnflficiency 
due  to  the  j)i'essure  of  the  hei'iiiated 
viscera  on  the  mediastinum.  In  cases 
of  deterioration  of  the  patient  due  to 
alarming  mediastinal  shift,  a  naso- 
gastric tube  may  help  considerably 
by  decompression  of  the  stomach.  If 
the  tube  cannot  enter  the  stomach, 
gastric  aspiration  through  the  chest 
wall  with  a  needle  is  an  accepted  pro- 
cedure provided  the  diagnosis  is 
certain  and  the  patient  refjuires  alle- 
viation of  the  mediastinal  shift  in 
order  to  be  opeiateil  upon  imme- 
diately thereafter  (8). 

In  the  latent  ])hase,  surgical  re- 
pair is  reconnnended  in  order  to 
avoid  the  complications  of  intestinal 
obstruction,  sti'angulation,  perforated 
gastric  ulcers,  bleeding  acute  ulcers, 
or  hemorrhagic  gastritis.  Occasion- 
ally, a  prohibitive  surgical  risk  in  an 
old  patient  with  sigmficant  associated 
illness  will  preclude  operative  treat- 
ment. 

In  acute  cases  of  diaj^hragmatic 
rupture  the  selection  of  abdominal 
or  thoracic  o])ei'ati\-t'  appioach  is  fi-e- 
quently  determined  by  the  presence  of 
concomitant     injuries.  Intraabdom- 


inal hemoi'rhage  or  perforated  viscus 
mandates  an  abdominal  api)roach. 
Some  sui'geons  favor  this  approach 
electi\-ely  because  they  believe  that 
it  is  less  aggra\-ating  in  a  |)atient 
with  se\-ei'e  skeletal  injuries.  It  per- 
mits bettei'  exploration  of  all  viscera, 
the  I'ight  lobe  of  the  liver,  and  both 
leaves  of  the  diaphragm;  there  is 
less  chance  of  ovc'rlooking  retroi)eri- 
toneal  damage.  Suture  of  the  dia- 
])hragni  is  more  difhcidt  with  an  ab- 
dominal approach,  especially  when 
there  is  an  avulsion  from  the  rib  cage 
01'  when  the  laceration  involves  the 
esophageal  hiatus.  In  such  cases  a 
lateral  extension  to  a  vertical  abdom- 
inal incision,  or  an  extension  across 
the  costal  mai'gin  into  the  i)leural 
cavity,  may  be  necessary. 

In  the  latent  ix'pair  of  diaphrag- 
matic lacei-ations  the  thoracic  ap- 
l)i'oach  is  favored  by  most  authors 
(1,  21.  It  jiermits  better  control  and 
liberation  of  adherent  herniated  vis- 
cei'a,  complete  expansion  of  the  lung 
and  technical  ease  in  rc'pairing  any 
tyi)i'  or  location  of  rupture  of  the 
(lia])hragm. 

The  i-epaii'  of  a  diai)liragmatic 
avulsion  is  a  special  pi'oblem.  Rein- 
forcing sutui'es  around  the  ril)s  have 
been  fomid  useful  and  were  employed 
in  our  case  (91.  The  following  other 
alternatives  to  avoid  undue  tension 
have  been  employed:  attachment  of 
the  avulsed  margin  of  the  dia- 
jihragm  to  a  highei-  intercostal  space; 
a  limited  tli()raco|)lasty  of  the  lower 
ribs  as  reciuii'ed;  ci'usli  of  the  phrenic 
nerve.  In  the  restoration  of  a  lacera- 
tion involving  the  esophageal  hiatus, 
the  repair  .-hould  l)e  snug  without 
pinching  the  esophagus.  In  this  re- 
gard, we  would  avoid  the  passage  of 
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a  drainage  tulx'  tlirough  the  repaired 
hiatus  as  was  done  in  case  13. 

Summary 

Traumatic  diai)hi'agniatic  ruptures 
are  frequently  ovei'loolvcil  in  the  acute 
phase  because  of  a  \o\\  index  of 
suspicion,  meager  imtial  signs,  and 
diversion  of  att(>ntion  toward  the 
management  of  concomitant  serious 
injuries.  This  entity  should  l)e  con- 
sidered in  all  cases  of  muhiple  in- 
jury; particularly  when  tlicic  are 
fracture>  of  the  I'ihs.  pch  is,  or  spine. 
The  pathogenesis,  diagnostic  aids, 
and  sui'gical  treatment  are  discussed. 

Two  cases  with  nnilti])le  injuries 
and  with  special  types  of  diaphi'ag- 
matic  rupture  la\'ulsion,  hiatal  lac- 
erations, multiple  laceratit)ns )  are 
presented.  Rapid  diagnostic  maneu\ci  s 
and  management  by  a  surgical  team 
of  specialists  were  efficacious  in  ef- 
fecting surgical  I'epair  within  2  hours 
after  arrival  at  the  hospital. 
G.  Anthony  Rhodes,  Julins  Lcichtling 
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CASE  NO.  14 

Gastric  Perforation  in  a  Newborn 

Sjiontaneous  peid'oratioii  of  the 
stomach  is  a  life-t hreatemiig  cwuX 
which  occasionally  occiu's  in  the 
newborn  period.  Ivirly  diagnosi>  fol- 
lowed by  jirompt  sui'gical  clo'^ure  of 
the  ihdect  offers  the  only  chance  for 
sm'vival  (1,21. 

Although  spontaneous  gastric  per- 
foration in  a  neonate  was  first  de- 
sci-ibed  by  Von  Siebold  in  1826  (3). 
it  was  not  until  1950  that  Leger  ct  (il. 
I4i  I'eported  the  fii'st  sur^■i\•al  of  an 
infant  who  was  opei'ated  upon  for 
this  condition.  In  19o2,  the  first  pre- 
matui'e  infant  sur\-ived  surgery  for  a 
gasti'ic  perforation  (ol.  The  entity 
is  ielati\'(dy  uncommon,  and  although 
moi'e  than  loO  cases  hnyc  been  re- 
])orted  (21,  most  have  been  isolated 
case  ix'ports;  the  largest  single  sei  ie- 
consisted  of  13  cases  (6i.  in  all  c;!-.- 
combined,  the  overall  mortality  I'ate 
is  75''r  and  the  operative  mortality 
63';  (2). 

The  following  case  is  that  of  a  pre- 
mature hifant  who  successfully  under- 
went surgery  for  a  spontaneous  gastric 
lierforation. 
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Case  14,  Fig.  1.  The  infant  at  40  hours  of  age  showing  markedly  distended  abdomen 


Hosjutal  ^395606.— A  normal  1960  gram 
(4  Ih  5  oz)  iircmatui-c  infant  female  was 
delivered  s|i()ntanenusi\-  on  Xu\-enilier  4, 
1966  following  a  19-liour  lahor.  Cleslation 
was  estimated  to  he  37  weeks.  The  mother 
was  a  22-year-old  para  5015.  Demerol.  100 
mg  and  pheoei'gan,  85  mg  were  gi\-en  three 
hours  in-ior  to  dpli\-er>-.  The  infant's  .Vjigar 
score  was  6;  however,  the  child  did  luil 
breathe  spontaneously  until  three  minutes 
after  delivery.  Oxygen  was  gi\en  by  mask. 
Oropharyngeal  suction  was  em])loyed  but 
no  gastric  suction  was  carried  out.  When 
the  baby  was  transferred  to  the  nursery 
her  rectal  temperature  was  94"F.  The 
temi)eratnre  returne(l  to  normal  over  the 
followmg  few  hours.  Physical  examination 
on  admission  to  the  niuser.\'  re\-ealed  a 
well  nourished,  well  de\eloiied,  normal- 
appearing  ])remature  female  infant.  The 
first  oral  feeding  of  10  cc  of  glucose  water 
was  gi\cn  12  hours  after  delivery-,  .\  sub- 
sequent feeding  of  15  cc  of  glucose  water 
was  given  three  hours  later  and  Ihereafter 
30  cc   of  Similac  was  given  (>very  three 


hours.  The  child  had  a  normal  meconium 
stool  ,and  \()ided.  .\t  40  hours  of  age 
Ihe  infant  \()iiiili'(l.  and  si'\'eral  hours 
laler  was  noled  lo  ha\  e  alidominal  liis- 
tenlion  and  respiratory-  distress  ( Kig  1). 
\i  this  lime  tiie  patient's  temperature 
was  W.CrV  (axillary),  the  pulse  rate  180 
beat.-  per  iiiiiiute,  and  Ihe  respiratory  rate 
(is  per  niiinit(  ,  The  abdomen  was  markedly 
distended  an<l  l>iiipanitic.  Bowel  sounds 
were  absent.  The  Hgb  was  22.5  gm/100  cc 
and  the  [let  69';.  The  wliite  blood  cell 
Clint  wa~  4.51J0  <  ii  mill.  The  electndytes 
an. I  iirin.ilNM>  were  norni.al.  X-ray  films  of 
lh(  abdomen  showed  a  Large  pneumoperito- 
neum (l'"ig  2).  .\  ^al)ll(■nous  \(  in  (aitdown 
was  iierformed,  a  nasogastric  tube  was  in- 
serted and  the  patient  was  taken  to  the 
oiierating  room. 

Surgery  was  jx^'formed  at  46  hours  of 
age  using  endotracheal  anesthesi.a.  A  large 
amount  of  free  air  and  turbid  fluid  was 
present  in  the  iieiitoneal  cavity,  and  the 
.abdominal  vis-eia  were  ccncred  by  sheets 
of    adherent    curdled    formula.    A    4  cm 
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Case  14,  Fig.  2.  X-ray  film  of  the  abdomen  taken  in  the  upright  position.  A  large 
pneumoperitoneum  is  evident. 


lc)l,i;iliHlllial 
tcn.ir  w,-ill  c 
alunu  u 


was  louiul  (111  Uic  an- 
tniiilu-  111'  till'  stdiiiarli, 

rlirxaluiv  (  I'll;  3).  Till' 
Ih'  ilrlrcl  wriv  .'Xrlsr.l 
.11  was  cldsi'd  111  lliivi' 
lay.  A  Slainiii  saslnisloiny  was  i.ia- 
f.ii  iii.'.l  iisinii  a  niiislir.Hnn  ca I  Ik  li a'.  Salmi' 
wa.-  inji'i'lrd  mill  lln'  ^asl  ii  ist(iin>'  tiiln 
ill  iiiilri'  III  ilisli'iiil  till'  sloiiiarli  anil  asm- 
taiii  till'  -iTunlx-  1)1'  llii'  rliisuii'.  as  well  as 
to  ili'li'i't  any  ullii  r  li'aks.  Xii  nl ist nict ion  slinwi'd  siiiiii 
was     Inmiil     ilislal     In     tlir     sl.iniarli.    Tlic       lull   no  olliil' 


111  dill  A\('ll  iiosiopi'iain  I'ly.  Intravenous 
fluids,  |H'iiirilliii,  kanain.\i'in  and  salt  poor 
diaiiiiin  wel  l'  iiix  rn.  (  last  l  osi oin\'  fpcdingS 
viri'  siaili'd  on  llic  sixili  j  losi  ojierative 
la>-.  Oial  ii'idmus  will'  l.i'^iiin  on  thr 
I'lilh  |.osli>|i('iali\ r  daw  'I'lii'  .naslrosloin\- 
iil.i'  was  I'i'iiiiiM'il  on  llii'  ITlli  i-osloprratlM 
lay  and  ihr  wound  liialid  wrll.  At  27 
la\-  1)1  aiii'  llii  rliild  Miniit.'il  so^Tial 
iiiii's,  X-i  ay  I'xaiiiiiial  ion  of  the  abdomen 
iition  of  the  stomach 
inalilii's  were  seen.  The 
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Case  14,  Fig.  3.  Operative  photograph.  The  stomach  has  been  delivered  into  the 
wound.  Note:  A,  the  serosal  surface  of  the  anterior  wall  of  the  body 
of  the  stomach;  and  B,  the  gastric  mucosa  as  seen  through  a  4  cm 
tear  in  the  anterior  gastric  wall  near  the  greater  curvature  of  the 
fundus.  Guide  sutures  have  been  placed  at  the  edges  of  the  defect. 


infant  was  ft-d  witii  tilucosc  water,  re- 
gurgitated oceasi()nall>'  lull  soon  returned 
to  r(<siilar  f(>ediny:s.  An  npiur  saslioin- 
testinal  series  was  iKiinnncd  imoi-  to  dis- 
charge and  a  nonnal.  well-functioning 
upjier  gastrointestinal  tiacl  -.  i  ii,  The 

child  was  ,lis<-liarged  at  12  -lay-  agv 
woiginng  2670  gm  or  5  li>  14  o/  (  Fi^  4).  At 
the  age  of  2V2  months  she  weigli(>(l 
3550  gm  (7  li)s  13  oz).  There  was  no  dif- 
ficulty in  feeding. 

Histologic  ixaiuinal  ion  of  the  excised 
margin  of  the  defect   revealed  only  sub- 


nuic( 
muse 


d     edema     and     hemorrhage.  The 


Discussion 

The  etiolo<iy  of  sjiontaiicous  rup- 
ture of  the  stomach  in  the  newborn 
is  still  not  well  tinderstcjod.  Prior  to 
1943  it  was  thoua;ht  that  acute  or 
chronic  jieptic  ulceration  of  the  stom- 
ach was  the  basic  disease  which  ulti- 
mately  led  to  i)erforation    [Ij.  Al- 


80-i  UNUSUAL  PROBLEMS  IN  SURGERY 

JP^  """SI 


Case  14,  Fig.  4.  The  infant  prior  to  discharge. 


though  peptic  ulceration  occasionally 
does  cause  gastric  ]H'i-foration,  it  ac- 
counts for  only  a  small  percentage  of 
the  rei)oi'te(l  cases.  In  H)43  Herbut 
(7l  suggesti'd  that  ruptui'e  occurs 
through  a  portion  of  the  stomach 
wall  which  is  congenitally  deficient 
in  muscle  fibers.  This  theory  has  been 
widely  supported.  Recently  Shaw 
et  al  (8)  presented  evidence,  based 
on  experiments  with  puppies  and 
examination  of  stillborn  infants,  to 
refute  Ilerl)ut's  tlieoiy.  Tliey  con- 
cluded that  congenital  absence  of 
gastric  muscle  has  not  been  unetjuiv- 
ocally  demonstrated  in  any  cases  of 
spontaneous  pcitoration  of  tlie  neo- 
natal stomach.  l!athcr,  jjotential 
weak  points  between  iiitei'lacing  mus- 
ck'  buuiUes  are  iioi'mal  anatomical 
features  of  the  wall  of  the  stomach. 
Rtijiture  may  occur  when  there  is 
distention  sufficient  to  force  apart 
the  muscle  bundles  in  one  area  of  the 
stomach.  The  histological  picture  of 
muscle  absence  at  the  edge  of  the 


perforation  is  a  nonspecific  finding; 
more  likely  a  result  of  retraction  of 
the  muscle  rather  than  evidence  of 
agenesis. 

Obstructions  distal  to  the  stomach 
due  to  atresia  of  the  pylorus,  duo- 
denum or  upper  small  bowel  have 
been  occasionally  imidicated  as  the 
cause  of  gasti'ic  perforations.  Other 
ex])laiiations  for  gastric  rupture  have 
been  ti'aunia  fi'oni  feeding  tubes,  naso- 
gastric tubes  and  suction  catheters; 
distention  of  the  stomach  following 
rt'suscitation ;  scijticcmia ;  and  an- 
oxia (21.  It  has  been  reporteil  that 
gastric  jierforations  may  occur  in 
the  adult  after  over-distention  of 
the  stomach  with  oxygt'u  (9).  It  is  of 
interest  to  note  that  the  Kreiselman 
infant  resuscitator,  pi'esently  in  use 
in  many  deli\'ery  rooms,  will  deliver 
oxygen  at  pi'essures  up  to  53  cm  of 
vvatei-  at  the  mask  even  though  a 
water  manometric  blow-off  system 
is  supi)osed  to  limit  the  pressure  to 
15  cm  of  water   (10).  Intraga.stric 
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pressures  of  up  to  80  mm  Hg  (109 
cm  of  water!  have  been  measured 
in  newborn  infants  (11).  This  pres- 
sure was  recoi'ded  in  several  infants 
witli  gastrostomy  tubes  who  were 
giA-en  2  to  3  ounces  of  oral  feeduigs 
and  then  made  to  ciy.  Although 
speeific  causes  for  perforation  have 
been  documented  in  a  few  instances, 
the  etiology  of  perforation  in  the 
majority  of  cases  remains  obscure. 

In  an  effort  to  shed  light  on  the 
etiology  of  spontaneous  rupture  of 
the  stomach  in  the  newborn,  12  cases 
treated  at  Elmhurst  Hosi)ital  over 
the  past  ten  years  were  reviewed 
(11).  Factors  considered  were;  ma- 
ternal age,  race,  and  jiaiity ;  com- 
plications of  pregnancy  and  (ielivery; 
type  of  delivei'y;  infant's  birth  weight, 
sex,  blood  tyi)e,  Apgar  score,  and 
body  tempei'ature;  the  use  of  oxygen 
and  suction  in  the  delivery  room; 
and  the  type  and  volume  of  feedings. 
No  coi-rclations  were  found.  Howe\'er, 
certain  cdnsistcncies  in  the  develop- 
ment of  symptoms  and  nature  of  the 
pathology  were  ajiparent.  Most  ba- 
bies appeare(l  normal  at  birth  and 
were  well  foi-  the  first  few  days  of 
life.  Symptoms  usually  occurred  on 
the  third  or  fourth  postnatal  day. 
The  first  evidence  of  impending  dif- 
ficulty was  usually  a  decreased 
intake  of  formula.  Vonnting  was  not 
a  constant  feature  but  abdominal 
distention  and  resi)iratory  distress 
were  always  present.  The  x-ray  film 
was  usually  diagnostic  and  in  most 
instances  showed  large  amounts  of 
free  air. 

Prompt  surgery  is  the  key  to  a 
successful  outcome.  Intravenous 
fluids,  nasogastric  suction,  vitamin 
K,  O2  and  antibiotics  should  be  given 


l)rior  to  surgery.  If  respiratory  dis- 
tress is  severe,  the  insertion  of  a  needle 
into  the  upper  abdomen  to  allow  the 
escape  of  intraperitoneal  air  may  be 
Hf(  >a\  iiig.  Although  perforations  have 
lieen  recorded  in  all  portions  of  the 
stomach,  the  perforation  occurred 
along  the  greater  curvature  of  the 
stomach,  usually  anteriorly,  in  all  12 
of  our  cases,  Ele\-('ii  of  the  twelve 
infants  were  oi)erate(l  upon,  and  six 
survived.  Surgical  treatnu'nt  consists 
of  lai)arotomy  and  location  of  the 
l)erforation  or  perforations,  excision 
of  the  devitalize(l  tissue  at  the  mar- 
gins of  the  deft'ct  and  secure  closure. 
A  tube  gastrostomy  i>  employed. 
Prior  to  closing  the  abdonunal  wound 
the  stomach  is  distended  by  the  in- 
stillation of  saline  through  the  gas- 
trostomy. This  maneu\-er  will  demon- 
strate any  tiiii'ec()gnizc(l  perforations 
and  also  tests  the  security  of  the 
suture  line.  Although  I'are,  lesions 
distal  to  the  stomach  should  be 
scai'clied  for.  Postoperati\'ely,  gravity 
drainage  through  the  gastrostomy  and 
intravenous  fluid  administration  are 
contintied  until  bowel  function  re- 
turns. (Jastrostomy  fee(lings  are  grad- 
ually increased  ami  then  oral  feedings 
are  giA'en. 

Summary 

1.  A  case  of  spontaneous  perfora- 
tion of  the  stomach  in  a  ])remature 
newborn  infant  is  iloci'ibcd  and  a 
review  of  ele\-en  additional  cases  is 
cited.  2.  The  various  theories  of  the 
cause  of  this  disease  are  discussed. 
The  etiology  remain-  obscure.  3. 
Prompt  diagnosis  and  surgical  closure 
of  the  jierforation  otf'ers  the  only 
chance  for  survival. 

A.  Robert  Beck 
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CLINICO-PATHOLOGICAL  CONFERENCE 


Juvenile  Diabetes  Mellitus,  Rheumatic  Heart  Disease, 
Fever,  and  Massive  Hemoptysis 

Edilcd  by 
FRANKLIN  M.  KLION,  M.D. 

A  12  ycai'  old  Xc^i'o  tiirl  was  admitted  to  The  Mount  Sinai  Hospital  with 
nausea,  voniitinij;  and  Kussniaul  hi'eatliinu;. 

She  was  hoi'n  in  South  ('ai'olina  (hiiih  wcii^ht  3,;^;^)()  i^ranisl,  hut  had 
hved  most  of  hei'  life  in  New  ^'oi-k  City.  She  had  dexcloped  noi'inally  and 
received  the  customary  innnunizations  except  for  measles.  Ilei-  ])ast  medical 
histoiy  was  uni'cmarkahle.  One  of  two  li\-in,<i;  sihlin,ti;s  has  i-lieumatic  heart 
disease,  and  thei'e  was  no  family  liistdiy  of  ihahetes. 

Two  and  one  half  years  eai'liei',  at  nine  yeai's  of  at>;e,  she  was  hos- 
pitalized at  The  Mount  Sinai  Hos]ntal  hecause  of  joint  jiains.  The  heart  was 
slightly  enlai'<f(Ml  and  a  systolic  mui-mur  was  heard  at  the  left  sternal  horder. 
The  .\.sLO  titei-  was  1:1250,  and  the  eiythrocyte  sedimentation  I'ate  was 
87  mm/lu-.  The  patient  i-esponded  well  to  hed  rest,  pemcillin  and  stei'oid 
thei'ai)y.  Howe\-er,  }i;lycosuria  and  se\-ere  ketoacidosis  sul)se(|uent ly  develoi)ed 
and  stei'oid  thei-apy  was  discontimied.  llei'  diaheles  was  initially  controlled 
with  a  2,000  calorie  diet  and  20-30  units  of  iv<^ular  insulin  daily.  After 
two  weeks  of  hospitalization  she  was  maintained  on  13  umts  of  xiMi  in- 
sulin. Because  of  occasional  shocklike  episodes,  insulin  was  tempoi-ai'ily 
discontinue(l.  Two  months  later  she  was  (lischai-,u;ed  on  3  units  of  xph 
insidin  daily.  Prioi-  to  hei'  final  admission,  the  patient  was  hospitalizcfl 
foui'  times  foi'  diahetic  acidosis,  usually  precipitated  h,v  minor  infections. 
On  each  occasion  the  acidosis  was  treateil  with  electi'olyte  solutions  and 
insulin.  At  the  time  of  hei-  final  admission  -^he  was  recei\'inii  60  units  of 
NPH  and  20  units  of  I'ei^ulai'  insulin  daily.  She  had  heen  ])lace(l  on  proi)liy- 
lactic  penicillin  for  her  rheumatic  i■e^•er,  hut  erythi'omycin  was  suhstituted 
because  of  aller<i;ic  manifestations. 

The  patient  was  semii-esponsive.  The  hlood  ju'essure  was  120  80,  I'espirations 
40/min,  Kussniaul  in  type,  i)ulse  150  min,  and  temperature  97.2°F.  Hei' 
pharynx  and  tympanic  memhranes  were  sli.^litly  I'eddened.  Coarse  hreath 
sounds  and  rhonchi  were  heai'd  hilaterally ,  harsher  on  the  ri<2;lit  than  on 
the  left.  The  heart  was  not  enlarged  to  percussion  hut  a  (Irade  m  liolosystolic 
murmur,  which  did  not  radiate,  was  heard  at  the  apex.  The  liver  and  s]:)lceii 
were  not  felt.  The  remainder  of  the  physical  examination  was  normal. 
X-ray  examination  of  the  chest  taken  duriii;:!;  expiration  sho\ve(l  pi-ominent 
hilar  markin<2;s  on  the  rii^ht  and  an  eiilai'<2;e(l  cardiac  silhouette.  The  electro- 
cardiogram revealed  a  >iniis  tachycardia.  The  hemoglohin  was   12.4  mg%, 
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TABLE  I 

Blood  Chemisli-]! 


Day 

Glucose 

CO2 

(mEq/L) 

BUX 

CL 
(mEq/L) 

\A 

K 

(mEq/L) 

ALSO 

Serum 

1    1  a.m. 

580 

8.5 

121 

121 

4 

1±  at  1:4 

8  a.m. 

230 

11.5 

10 

102 

127 

3.5 

2    8  a.m. 

570 

18 

12 

98 

142 

5 

1:106 

4    9  p.m. 

380 

21.4 

18 

86 

125 

5 

6    8  a.m. 

510 

24.5 

13 

99 

136 

5.2 

459 

25.5 

6 

100 

139 

4.7 

hematocrit  40''^ ,  wliite  blood  count  15,900  mm''  with  79^0  polymorphonuclear.s 
and  5%  band  forms.  The  esr  was  104  nim/hr.  The  urine  pH  was  5  and  the 
specific  gravity  1.020.  There  was  mai'ked  ghicosuria  and  acetonuria  and  a 
trace  of  protein.  The  serum  all)umin  was  2.7  mg%,  globuhn  4.7  gm^r,  calcium 
9.2  mg%,  phosphorus  2.5  gm'^r,  and  alkaline  phosphatase  activity  14.5  King- 
Armstrong  units.  Latex  fixation,  heterophile  agglutination  test  and  an  inter- 
mediate sti'ength  tubci-culin  test  were  negative.  A  tiibei'culin  test  (second 
strength)  produced  5  nun  of  induration  after  two  days.  Three  blood  cultures 
were  sterile.  The  results  of  other  laboratory  examinations  are  summarized 
in  Table  L 

She  iccciveil  30  miits  of  regular  insulin  i.v.,  and  30  units  subcntaneously 
four  times  in  the  first  12  hours.  In  addition,  the  patient  was  gi\-cii  intra- 
venous infusions  of  ionosol  B.  She  continue(l  to  s])ill  glucose,  but  the 
urine  iiecame  free  of  acetone  and  she  was  maintained  on  60  units  of  xru 
and  20  units  of  I'cgular  insulin  per  day.  Erythromycin,  250  mg,  and  afiueous 
])i()caine  penicillin,  ()0(),0()0  units  i..m.,  wei'e  instituted  because  of  a  tenipei'atui'e 
elevation  to  103. 8°F,  and  the  elevated  white  blood  count.  No  untoward  reac- 
tion developed.  When  S.  aureus  was  isolated  from  her  ]:)harynx,  stajihcillin, 
900  mg  i.M.  every  six  hours  was  added  to  the  antil)iotic  regime. 

The  following  day  a  nonproductive  cough  and  chest  pain  developed.  Flar- 
ing of  the  alae  nasi  and  snpi'aclavicular  and  suiirasternal  I'ctractions  wei'C 
noted  and  rales  wei-e  heard  in  the  right  lung.  Tliei-e  was  no  evidence  of 
congestive  lieai-t  failui'e,  although  a  hepatojugular  reflux  could  be  elicited. 
FiA'e  days  aftei'  admission,  the  serum  electrolytes  were  normal,  her  diabetes 
was  well  stabilized  and  her  apjjetite  was  good.  However,  temperature  eleva- 
tions ranged  from  102°F  to  104. 5°F,  and  the  ])ulmonary  findings  were  un- J| 
changed  in  spite  of  antibiotic  therapy.  I ' 

A  roentgenogi'am  ]H'rfoi-me(l  three  days  after  the  initial  examination  showed 
no  significant  change.  On  the  ninth  day  her  temperature  rose  to  104.4°F  ■ 
and  she  was  ])laced  in  an  oxygen  tent  with  mist.  During  the  night  shew 
ceased   breathing  after  bringing  up  large  amounts  of   frothy  red  blood. 
Attempts  at  I'esuscitation  were  unsuccessfid.  ' 

Dr.  HdlpJi  .l/'»/(^s•/,oA•■^•  This  12  year  old  Negi'o  girl  was  admitted  to  The 
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iNIovint  Sinai  Hospital  for  the  fifth  time  with  diabetic  ketoacidosis.  Tho 
first  admission  to  tlie  hospital  was  two  and  a  half  years  ago  at  the  age 
of  nine,  when  she  had  a  typical  history  anfl  findings  of  acute  rheumatic 
fever.  Her  heart  was  slightly  enlarged  and  she  had  a  diastolic  murmur  at 
the  left  sternal  border. 

The  antistreptolysin  titer  was  elevated,  and  the  sedimentation  rate  was 
rai)id. 

She  responded  well  to  bed  rest  and  ]ienicillin  and  steroid  therapy.  How- 
ever, while  on  treatment,  evidence  of  diabetes  developed  which  increased  in 
severity  so  that  she  eventually  develo])ed  ketoacidosis  and  steroid  therapy 
was  discontinued.  She  was  placed  on  20  to  30  units  of  regular  insulin  daily, 
but  as  in  most  children  with  then-  initial  ('[tisode  of  diabetes,  her  reffuirements 
of  insulin  drojiped  progressively,  and  she  sulTcrc(l  shock-like  episodes.  She 
was  eventually  placed  on  a  small  dose  of  insulin  and  i'eferre(l  to  the  diabetes 
and  cardiac  clinics.  She  was  i-ather  difiicult  to  control,  j)ai-tly  due  to  poor 
cooperation,  but  many  of  the  ei)isodes  of  ketoacidosis  were  occasioned  t)y 
minor  infections. 

On  admission,  she  was  semiresponsive,  moderately  dehydrated,  and  the 
respirations  were  rapid  and  Kussmaul  in  type.  She  had  evidence  of  an 
upper  res]iiratory  infection.  Her  heart  was  not  enlaiged  by  ])ercussion,  and 
the  Grade  iii  holosystolic  murmur  and  electrocardiogram  weii'  not  changed 
from  the  previous  hospitalization.  A  polymorphonuclear  leucocytosis,  and 
a  rapid  sedimentation  rate  were  present,  which  contiiuied  throughout  her 
hospital  course.  She  remained  in  fair  control  throughout  her  hospitalization 
except  for  a  rather  persistent  hyperglycemia  and  glycosuria.  However,  fol- 
lowing rehydration  and  correction  of  the  electiolyte  imbalance,  it  became 
evident  that  she  was  febrile.  Cultures  of  her  nose  and  throat  revealed  a 
hemolytic  S.  aureus  which  was  coagulase  and  mannitol  positive,  and  it  was 
felt  that  she  probably  had  a  stajihylococcal  ])neumonia.  In  spite  of  a])]M-opriate 
therapy,  she  continued  to  inn  a  ])ersistent!y  febrile  course  and  the  physical 
examination  of  her  chest  remained  unchanged. 

On  the  ninth  hospital  day  she  did  not  appear  particularly  to  be  any 
sicker  than  she  was  the  previous  day.  Her  cough  was  unproductive,  but  this 
is  not  particularly  noteworthy  in  children. 

The  blood  cultures  were  sterile.  While  the  tuberculin  test  was  weakly 
positive,  I  do  not  think  tuberculosis  was  seriously  considered.  Her  sudden 
death  was  completely  unexpected.  Possibly  she  had  a  massive  i)ulmonary 
embolus  or  a  necrotizing  staphylococcal  pneumonia  which  perforated  into  a 
vessel.  Dr.  Rabinowitz,  would  you  present  the  x-ray  findings? 

Dr.  Rabinowitz* :  The  x-rays  coi'ioborate  most  of  the  clinical  findings. 
When  the  patient  had  acute  rheumatic  fe^•er  there  was  generalized  enlarge- 
ment of  the  heart.  The  lungs  were  clear.  Subsequent  x-rays  of  the  chest 
showed  mild  but  generalized  enlargement.  An  x-ray  examination  j^erformed 
when  she  was  having  difficulty  in  breathing,  showed  marked  elevation  of 
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Fio.  1.  Low  imwiT  \ir\v  ot  paiicioas  sliowing  icchiclion  in  nuiiilx-r  and  size  of  inlets  of 
Langcrhans  (hf  in,it()\\  lin  and  r()>)n). 

the  (liajilinigins.  Tlie  heart  was  moi'c  enhirgeil.  l)ut  this  may  have  been  due 
to  the  eleA-atioii  of  diaphraj^ms.  In  addition  there  was  fulhiess  of  l)oth  hila 
which  could  represent  conti;ested  ])uhnonaiy  \csscls  or  supei-ini])()S('d  lynipli- 
adenopathy.  Thi'ee  (hiys  hiter  tliei-e  was  a  definite  infihi'ation  in  the  right 
lowei'  lobe  and  streaky  infihrations  on  the  left  side.  The  x-i'ays  of  the 
chest  were  consistent  with  a  hi-onchopneunionia  involving  the  adjacent 
lymph  nodes.  'Idiere  wa>  no  evidence  of  fluid  or  al)sccss  formation  commonly 
>een  with  staphyhjcocci. 

In  summary,  she  had  cardiac  enlargement,  nonspecific  in  nature  Imt 
]irol)ably  attributed  to  rheumatic  heai't  disease.  Her  present  episode  was  a 
l)neumonia  in  the  right  lower  and  left  lowei'  lobes  associated  with  hilar 
lymphadeiiopathy. 

Dr.  Strauss''':  At  autojisy,  she  was  a  slender  Negro  girl  with  palloi'  of  the 
nuicous  membi-anes  pi'obably  I'esultiiig  from  hei'  terminal  hemoi'rhage.  The 
heart  was  >lightly  enlargeil  due  to  hypertrophy  and  dilatation  of  the  left 
ventricde.  The  aortic  vaWc  showed  miinmal  thickening  of  the  cusp.s  without 
deformity.  The  mitral  i-iiig  was  dilated,  and  the  vab-e  showed  minimal 
thickening  of  the  cus|)s  and  chordae,  especially  of  the  i)ostei-ioi'  leaflet  with 
loss  of  the  web-like  insei'tion.  A  small  McCallum  patch  was  found  in  the 
p()>teri()r  wall  of  the  left  ati'ium,  Thei'e  were  no  ^•egetations  or  verrucae  on 
the  valves.  Histologically,  there  was  vasculai'ization  and  tibi-ous  thickening 
of  the  mitral  valve  in  addition  to  multiple  pei'i\-ascnlai-  fil)rous  scars  in 
the  myocardium  of  the  left  \-entri(de. 

The  exocrine  pancreas  was  normal;  however,  pancreatic  islets  were  reduced 
in  number  and  size  (Fig.  1).  In  sections  stained  with  Gomori's  aldehyde- 
fuchsin,  few  beta  granules  were  observed,  and  these  wcrr  mostly  located  at 
the  periphery  of  the  islets.  Normally,  beta  cells  make  up  about  60  to  90 
percent  of  the  islets.  The  loss  of  islet  tissue  was  therefore  attributed  to 
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loss  of  beta  cells,  and  was  not  accompanied  by  fibrosis.  Whether  the  reduc- 
tion in  the  numl)er  of  beta  cells  is  due  to  a  maturation  arrest  as  has  been 
suggested  (1),  or  secondary  to  hyperglycemia  (2),  is  still  ojien  to  dispute. 
The  latter  concept  has  recently  found  increasing  experimental  support 
(3),  and  would  be  in  keeping  with  oltscrvations  in  young  diabetics  who 
tend  to  have  large  islets  dui'ing  the  eai'ly  acute  ])hase  of  dial)etes  with 
subsecjuent  decrease  of  islet  size  in  the  more  chronic  forms  (41 . 

The  liver  was  moderately  enlarged.  Histological  sections  showed  a  diffuse 
fine  cytoplasmic  vacuolization  of  the  li\-er  cells,  and  numerous  vacuolated 
nuclei  especially  in  the  peripheral  zones  of  the  liver  lobules,  due  to  the 
accumulation  of  large  amounts  of  glycogen.  This  finding,  which  is  not  rare  in 
young  dial)etics  is  attributed  to  excessive  gluconeogi'iiesis  is  not  well  under- 
stood. According  to  Vallance-Owen,  it  is  due  to  the  action  of  the  pituitary, 
either  directly,  or  mediated  through  the  adi'enal  (o).  In  the  process  acetoacetic 
acid  is  formed  at  an  excessive  rate  and  leads  to  ketosis.  This  theory  would 
exjdain  the  tendency  to  excessive  hepatic  glycogen  stoi-age  in  patients  with 
brittle  diabetes.  In  exi)erimental  diabetes,  glycogenosis  of  the  li\-er  is  not 
obser\-('d.  A  fat  stain  of  the  liver  showed  fat  mainly  in  Kupffer  cells.  This 
may  be  I'elated  to  her  febi-ile  illness  I'uther  than  to  hei'  diabetes.  The  liver 
cells  only  contained  very  nnnute  fat  di'oplets  close  to  the  cell  border  facing 
the  sinusoids,  suggesting  u])take  from  the  blood  sti'eam  by  |)iiiocytosis.  The 
large  numbers  of  j)olymor]')honuclear  leucocytes  in  the  sinusoids  reflected 
the  perij^heral  leucocytosis. 

The  kidneys  showed  two  altei'ations  chai-acteristically  associated  with 
juvenile  diabetes.  Neither  was  associated  with  clinical  signs  of  renal  disease. 
A  tubular  change  known  as  Armanni-EI)stein  lesion  consisteil  of  glycogen 
in  the  loops  of  Henle.  Today  this  is  rarely  encounteicd  in  diabetics  who 
have  l)een  treated  with  insulin,  and  is  probai)ly  an  indication  of  glycosuria 
and  not  specific  for  diabetes  mellitus.  The  othei'  glomei'ulai'  lesion  repi'csents 
an  early  manifestation  of  intercapillaiy  glomerulosclerosis;  it  consists  of 
deposition  of  basement  membi'ane-like  matei'ial  in  the  mesaiigium  of  the 
glomerulus.  It  is  found  in  patients  with  a  slioi't  histoiy  of  diabetes,  with 
normal  renal  function,  and  may  l>e  found  in  pi-edialietic  patients.  Early 
lesions  of  this  type  ai-e  sometimes  deti'cted  l)y  electi'on  mici-oscopy,  even 
before  they  are  sei'u  with  the  light  mici-oscope.  In  addition,  there  were 
multi]de  foci  of  interstitial  inflammation  probably  a  part  of  a  generalized 
infection. 

The  s]deen  was  soft  and  moderately  enlarged,  and  an  acute  sjdenitis  was 
seen  microscopically. 

No  fluid  was  found  in  the  pleural  cavities,  and  most  of  the  pleural  surface 
was  smooth  and  shiny.  However,  the  postei-ior  apical  i)oi'tion  of  the  right 
lower  lobe  was  dull  and  covei'ed  with  a  hbi'inous  t'xudate. 

The  lungs  were  voluminous  an<l  slightly  heax'ier  than  noi'mal.  The  peri])heral 
portions  of  the  lungs  were  ballooiieil  i\uv  to  emphysema,  while  the  dee])er 
portions  were  "rubbery."  On  sectioning,  l)oth  lungs  were  ird,  granular  and 
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Fici.  2.  Abscess  cavity  in  the  right  lower  lobe,  showing  shaggy,  necrotic  wall.  The  arrow- 
points  to  a  broken-down  lymph  node  at  the  hilus  of  this  lobe. 

finely  mottled,  duv  to  fibrin  and  blood.  The  tsotirce  of  this  blood  was  not 
apparent  at  the  time  of  the  autoi)sy,  and  a  hemorrhagic  pneumonia  was 
considered  most  likely.  However,  histological  examination  revealed  wide- 
spread aspiration  of  blood  throughout  the  hyperacrated  portions  of  the 
lungs,  and  many  bronchi  were  flooded  with  blood  and  fibrin.  There  was  a 
mild  inflammation  of  the  bronchial  walls,  particularly  in  the  right  lung.  In 
the  apical  portion  of  the  right  lower  lobe  a  cavity  was  encoimtered  about 
the  size  of  a  plum  (Fig.  2).  Its  wall  was  shaggy  and  necrotic,  and  suri'otmded 
by  a  rim  of  consolidated  lung  tissue.  A  commimication  between  the  cavity 
and  a  bronchus  was  not  seen  because  the  bronchial  wall  was  completely  de- 
stroyed. In  the  hilus,  adjacent  to  the  right  lower  lobe,  there  was  a  small 
sac-like  stiucture  which  contained  a  semiliquid,  white  material  (arrow.  Fig. 
2l.  Cultures  from  this  material  for  bacteria  and  acid  fast  organisms  were 
stei  ile.  A  microscopic  section  of  a  portion  of  the  lung  ad,iaccnt  to  the  cavity 
showed  a  thickened  pleura,  with  fibi'inous  exudate  overlying  the  nonaerated 
lung  tissue,  and  a  large  vessel  entering  the  cavity.  The  vessel  showed  an 
organized  occlusion  and  a  mild  arteiitis.  No  organisms  were  found  in  the 
vessel,  and  evidently  this  was  not  the  source  of  bleeding  because  it  was 
completely  occluded.  We  considei-ed  the  possil)ility  that  the  cavity  may 
have  resultefl  from  a  l)roken-down  infarct  which  became  secondarily  infected, 
since  the  hmg  tissue  ad.jacent  to  the  cavity  showed  an  organizing  pneumonia. 
In  the  wall  of  the  cavity  there  was  also  a  small  vein  which  showed 
early  necrosis  and  incipient  thrombosis.  Necrotic  exudate  recovered  from  the 
cavity  contained  fungal  hyphae. 

The  mucosa  at  the  bifurcation  of  the  trachea  had  a  granular  appearance, 
the  walls  were  thickened,  and  the  lymph  nodes  along  the  trachea  were 
enlarged  and  matted  together  in  a  dense,  inflammatory  mass.  A  section 
of  the  trachea  and  the  right  main  bronchus  showed  nonspeciflc,  subacute 
inflammation.  The  epithelium  was  intact  but  infiltrated  with  plasma  cells 
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and  lymphocytes.  Seotioniiifi;  of  the  mass  of  lym])h  nodes  discdosed  multiple 
small  abscess  cavities  within  and  between  the  nodes,  containinp;  many 
necrotic  inflammatory  cells  and  a  few  giant  ccdls.  In  the  exudate,  bi-oad 
branchinsi  hyjihac  were  reco<2;nized  (Fig.  3).  Multinucleated  giant  cells  con- 
tained iiagmcnts  of  fungi.  Arteries  and  veins  were  involved  in  this  lesion, 
with  thrombosis,  necrosis  and  inflammation.  The  inflammation  extendecl  into 
the  left  atrium,  and  into  the  right  lower  lobe.  The  child  had  no  evidence 
of  hematogenous  dissemination  or  embolization,  and  no  ])eripheral  infarcts. 
The  artery  which  su]ii)lied  the  apical  portion  of  the  right  lower  lobe  was 
torn.  At  the  site  of  rupture,  the  intima  w^as  lost  anfl  the  wall  was  dull, 
granular  and  red-brown  in  color.  Microscopic  examination  showed  complete 
disruption  of  continuity  of  the  artery  and  replacement  by  necrotic  material 
(Fig.  4).  The  cartilage  of  a  major  bronchus  close  to  the  artery  was  also 


i 

Fig.  3.  Wall  of  parabronchial  al:)sc(>.<s  .«howiiifr  iiuiukiil  and  firainildinaidii,-  inflammation, 
and  partially  phagocytosctl  fungal  hypliac^  in  cpitliidioid  and  giaal  cells  ( licmatoxylin  aud 
eosin). 


Fic,  4.  Right  low 
ruption  of  the  wall  ((■la.'<tica-\anC;K'.son) 


luwmg  necrosis  and  complete  dis 
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TABLE  II 
Phyromycetes 


Absiclia 
Muror 

ronimhif'era] 

\ 

Fulniinal  iiifi  infect  ions,  especially  orbital,  cere- 

Rhizofii 

•s  ! 

l)ral,  piilrnnnar\' 

Mortiei 

Chnmic  skin  ulcers 

Basidol 

nlus  niiianiiii 

SuhcntaiKMMis  lesions  (Afi'ica.  Indonesia) 

EntoiiK 

phi  lioi  a  coroiKita 

Nasal  polyi)s  (horse) 

Hyphomyces  destruens 

Subcutaneous  lesions  (horse) 

necrotic.  The  at'tcrial  \\all  adjacent  to  the  site  of  rupture  sliowed  acute 
inflanHuation.  and  in  the  de\-italized  portions  of  the  ai'tei'V  were  fungal 
hyphae  iV\\^.  .")  I .  We  coiududeil  that  the  fatal  e\-ent  was  the  rupture  of  a 
major  hrancli  of  the  puhnoiiary  artery  (hie  to  a  mycotic  pidmonary  arteritis 
which  led  to  fatal  exsaiiLiuinat ion  and  suffocation  hy  aspiration  of  blood. 
I*]\-ident  ly,  the  patient  was  sufferina;  from  a  fuhninat  ini;-,  necrotiziu<i;.  sup- 
purati\-e  and  lirainilomatous  |)i-()cess  iuvohunti;  the  riu;ht  lower  lol)e.  The 
rapidly  proi^ressi\-e  character  of  the  lesion  was  most  likely  ushered  in 
hy  her  most  recent  episode  of  ketosis.  I  camiot  say  with  certainty  whether 
she  had  this  iid'ecfion  for  some  time  in  a  more  chrome  torm,  although  this 
is  somewhat  >utj;iiest  e(  1  hy  foci  of  t^ranulomatotis  reaction  and  hy  the 
oi\L!;anizin,a;  pneumonia.  ( )n  the  other  hand,  it  is  ])ossil)le  that  the  mycotic 
infection  was  ^rafteil  onto  a  |)reexistinf2;  hacteriid  infection,  ])artinlly  con- 
trolled hy  ant ihiotics. 

The  or<i;anism  coiisiste(l  of  hroad,  uonse])tate,  irrep:tilarly  branching  hyphae 
of  \-ariable  length  and  thickness,  haxdng  basophilic  staining  characteristics. 
On  the  basis  of  the  liistopat hologica  1  characteristics,  this  fimgus  may  be 
classed  among  the  |)liyconiycete>  of  which  there  are  many  species.  Most 
are  not  jKithogeuic  for  man.  In  Table  II  are  listed  some  of  the  species  with 
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thr  soiii'ces  fi'oin  wiiicli  they  have  been  isolated.  Italicized  are  those  which 
may  l)e  associate*!  with  human  disease  in  this  part  of  the  world.  Althoufih 
this  form  of  mycosis  has  commonly  been  called  mucormycosis,  it  may  well 
be  that  the  majority  of  visceral  mycoses  are  caused  by  the  s])ecies  Rhizopus. 
A  generic  diagnosis  can  be  made  without  isolation  of  the  oi'ganism  solely  on 
the  basis  of  the  histoitathological  characteiistics  and  the  sti'iking  tendency 
to  involve  blood  vessels.  However,  the  ^•arious  speeies  can  only  be  differenti- 
ated by  means  of  isolation  in  cultui'e  which  bi'ings  out  charactei-istic  dif- 
ferential features  not  present  iu  tissues.  For  example,  lihi:n/iiis  is  char- 
acterized by  a  kind  of  I'oot  system,  called  I'hizoids,  comiectecl  by  stolons 
from  which  the  sporangiophores  arise  'rhc.-c  in  tui'n  cany  the  spore  capsules 
or  s])oi'angia  which  I'clease  large  numbers  of  s])ores.  Sporangia  develop  oidy 
undei-  aerobic  conditions  and  have  occasionally  I)een  encountei-ed  in  ])ul- 
monary  lesions. 

Phycomycoses  like  other  mycotic  diseast'.s  have  been  recoguizcMl  with  in- 
creasing fretiuency.  The  fungus  is  known  as  sapropln/tc  and  has  been 
isolated  from  soil,  \-egetable  material,  urine  secretions  and  si)Utum.  It  be- 
comes jiathogenic  oidy  under  altered  conditions  of  host  I'esistance.  Nearly 
half  of  the  known  cases  have  been  in  patients  with  diabetic  acidosis. 

The  phycomycoses  ])roduce  a  vai'iety  of  clinical  and  pathologic  !<yndromes, 
and  I  would  like  Dr.  Aloloshok  to  discuss  the  clinical  aspects. 

Dr.  Moloshok :  Mucormycosis,  or  phycomycosis,  is  pi'obably  the  most 
acutely  fatal  infection  in  man.  The  disea.-c  was  first  re|)orte(l  in  1885.  How- 
ever, Gregory  Haymaker  and  co-woi'kci-s  in  1943,  were  the  fii-st  to  I'eport 
thi-ee  jiatients  with  the  so-called  cei-ebi'o-oculai-  foi'm.  The  iid'ection  rarely 
occui's  as  a  jirimary  disease  in  man.  although  it  has  l>eeu  reported  in  dogs, 
cows,  ])igs,  I'abbits  and  othei'  animals.  Im-ariably  it  occurs  secondary  to  some 
other  ])reexisting  condition.  Almost  half  of  the  patients  described  in  the 
literature  wei'e  diabetic.  The  e.xact  role  of  diabetes  as  a  | )|-edis|)osing  cause, 
particulai'ly  to  the  Nliiiopiis  ^■al■iety,  is  still  subject  to  a  gi'cat  deal  of  debate. 
Whether  diabetic  kt'toacidosis  or  glycosui-ia  pi'cdisposes  to  supei'infection  is 
not  settled.  An  environment  high  in  sugai-  fa\-oi-s  the  gi'owth  of  these 
organisms  //(  ritro.  However,  most  of  the  diabetic  patients  who  ac(iuire 
the  infection  also  have  ketoacidosis.  Diabetes  is  not  the  only  ju'cdisposing 
cause.  Patients  with  leukemia  or  lymphoma,  niulti])le  myeloma,  ulcei-ative 
colitis,  following  radiation  theraity  or  steroid  administi-atiom  also  show  an 
increased  susceptibility.  [NPuiy  of  the  jx'diatric  i)atients  have  debilitating 
diarrhea  or  fibrocystic  disease  of  the  ])anci-eas. 

In  1960,  AIcBride  collected  o7  bona  fide  ca.ses  from  the  English  literature 
and  at  jiresent  there  aw  closer  to  8fJ  or  90  patients  1 61.  We  can  divide 
the  cases  into  subcategories  which  define  clinical  syndromes  and  may 
enal)le  earlier  diagnosis. 

In  the  cerebro-ocular  form,  the  fungus  probably  enters  via  the  jiaranasal 
sinuses.  The  organisms  invade  and  penetrate  the  bone  tissue,  causing  ne- 
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crosis  and  a  leucocytic  inflammatory  response.  Characteristic  of  this  type  is 
the  marked  procliA-ity  to  invade  vascular  structures.  The  organisms  invade 
the  walls  of  arteries  and  produce  the  so-called  mucor  thrombosis.  The 
infection  spreads  into  the  orbital  area  i^roducing  orbital  cellulitis  and 
ophthalmoplegia.  Vascular  thrombosis  of  the  tympanic  and  carotid  arteries, 
with  invasion  of  the  veins  and  lymphatics,  produces  a  necrotic  type  of 
meningo-encephalitis  which  is  usually  fatal.  Until  1960  only  three  patients 
with  this  syndrome  have  been  diagnosed  antemortem. 

In  the  pulmonary  form,  the  organism  probably  enters  via  the  respiratory 
tract  where  it  produces  a  lobar  pneumonia.  As  in  this  patient,  the  fungus 
penetrates  the  bronchial  walls  and  thrombosis  of  arteries  and  veins  occurs 
with  an  ensuing  infarction  that  may  extend  to  the  pleura. 

The  gastrointestinal  form  is  seen  most  often  in  patients  with  primary 
intestinal  disease  but  has  been  reported  in  patients  with  other  debilitating 
diseases.  Perforation  of  the  stomach,  the  small  and  large  bowel  may  occur 
rapidly  or  there  may  be  mesenteric  thrombosis  with  infarction  and  hemor- 
rhage. If  the  fungus  enters  the  circulation,  widespread  dissemination  to 
various  other  organs  can  develoji.  Indeed,  in  the  disseminated  form,  the 
portal  of  entry  is  usually  through  the  gastrointestinal  or  pulmonary  tract. 
The  clinical  pictui'e  is  that  of  sepsis. 

Diabetics  ])rimaiily  develop  the  cerebro-ocular  form  of  this  disease  for 
reasons  which  are  not  a])pareiit.  The  gastrointestinal  form  is  uncommon 
in  dial)etics,  whereas  in  jtatieiits  with  lymphomas,  the  pulmonary  form  of 
the  disease  is  most  common.  .\  Aariety  of  predisposing  conditions  are  found 
in  i)atients  with  disseminated  disease. 

A  diagnosis  cannot  be  established  by  finding  the  oi'ganisms  in  the  sputum 
or  in  other  e.xcreta  because  they  aie  well  known  sapropJiijtcs.  However,  if 
the  patient  has  a  predisposing  condition,  thei-e  is  good  reason  to  suspect  a 
]>athogenic  role.  In  a  dial)etic  with  an  orbital  cellulitis  or  a  chronic  un- 
explained sinusitis,  it  is  incumbent  on  the  physician  to  exclufle  mucormycosis. 
In  the  thice  patients  who  wei'e  diagnosed  antemortem,  the  organisms  were 
i('co\(  i(  (l  Iroin  biopsy  si)ecimens  or  scrappings  of  the  lesions.  Bioj^sy  of  the 
lesion  is  easily  pei-foi-nied  because  the  area  is  anesthetic  due  to  destruction 
of  the  iiuK  r\  ation.  In  the  60  cases  that  I  was  able  to  review,  the  or- 
ganism was  cultured  fix'e  times.  In  the  other  cases,  the  diagnosis  was  made  at 
auto])sy. 

.\s  ill  the  present  case,  it  is  very  difficult  to  assess  the  effect  of  therapy 
since  the  three  patients  who  survived  were  treated  by  controlling  the 
ketoacidosis  and  were  also  given  iodides.  One  patient  was  treated  with 
mycostatin. 

In  experimental  animals,  amphotericin  B  is  effective  and  was  also  used  in 
a  recent  case  who  survived. 

Dr.  Strauss:  Are  there  any  coiiinieiits  or  (fuestions? 

Quest  Ion:  Is  a  s]iecial  media  reciuired  to  cultui'e  the  organism? 

Dr.  Moloshok:  No. 
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Final  Diagnoses:  1.  Pulmonary  phycomycosis  with  cavitation  of  apical  por- 
tion OF  THE  RKiHT  LOWER  LOBE.   FIBRINOUS   PLEURITIS.    AIyCOTIC   ARTERITIS  OF 

rkiht  lower  lobe  branch  of  pulmonary  artery,  with  rupture  into  bronchus. 
Massive  hemoptysis,  and  bil.\teral  aspiration  of  blood.  Mycotic  bronchitis 

AND  peribronchitis  OF  RIGHT  MAIN  AND  LOWER  LOBE  BRONCHUS.  SUPPURATIVE  AND 
granulomatous  LYMPHADENITIS  AND  PERILYMPHADENITIS  INVOLVING  RIGHT  PARA- 

tr.acheal  and  hilar  lymph  nodes. 

2.  Diabetes  mellitus.  Hepatomeg.aly  with  excessive  accumulation  of 

GLYCOfiEN.  ArMANNI-EbSTEIN  LESION  OF  KIDNEYS.  DiABETIC  GLOMERULOSCLEROSIS, 
MINIMAL. 

3.  Rheum.atic  c.\rdiovalvular  disease,  inactive.  Mitral  regurgitation.  Mc- 

CaLLUM  lesion  LEFT  ATRIUM. 
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KADIOLOGICAL  NOTES 

CLAUDE  BLOCK  M.D.  and  HARVEY  M.  PECK  M.D,  Co-Editors 
CASE  NO.  303 

A  76  year  old  man  complained  of  vaj^ue  abdominal  pains,  but  was 
essentially  asymptomatic.  There  was  no  anorexia,  change  of  l)Owel  habits 
or  rectal  bleeding.  Significant  past  history  I'cvealed  a  colonic  resection  for 


Fig.  lA. 

From  the  Dci)artiui'nl  n(  Hadiology,  Tlie  Mount  Sinai  Hospital.  Xcw  York.  N.Y. 
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Case  303,  Fig.  IB.  The  side-to-side  sigmoid  anastomosis  becomes  evident  in  on 
angled  view  of  the  sigmoid  (between  arrows).  The  proximal  blind  loop  is  identified 
below  the  barium-filled  ileal  loops  (along  upper  arrows).  The  distal  blind  loop  (arrow 
A)  is  now  well  demonstrated  and  its  contours  appear  irregular  and  nodular  especially 
inferiorly. 


Case  303,  Fig.  lA.  Frontal  view  of  the  barium-filled  colon  reveals  two  pseu- 
dodiverticula  within  the  proximal  sigmoid  (upper  arrows).  A  barium-filled  pouch-like 
structure  is  also  noted  to  the  left  of  the  rectosigmoid  (arrow  A).  Because  of  the  retro- 
grade filling  of  the  ileum,  the  exact  nature  of  this  pararectal  structure  is  not  evident, 
especially  since  the  sigmoid  anastomosis  is  partially  obscured  by  the  overlying  small 
bowel  loops. 
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Case  303,  Fig.  IC.  Air  contrast  study  of  the  distal  blind  loop  of  the  side-to-side 
sigmoid  anastomosis  confirms  the  presence  of  nodularity  and  irregularity  of  its  walls 
(arrows),  as  well  as  decreased  distensibility  of  its  mid-portion.  No  adjoining  masses  are 
noted. 

a  si<i;moi(l  carcinoma  25  years  before.  Physical  and  laboratory  examinations 
were  within  normal  limits.  A  routine  bai-ium  enema  i-e\-eale(l  a  side-to-side 
sigmoid  to  si<imoi(l  anastomosis  with  two  rcsultin.tj;  l)lind  loojis.  One  blind 
loop  wa-  noted  to  point  ujiwards,  and  icpi'ocnted  the  distal  segment  ciil  de 
sac.  Another  pouch-like  ])seudodnci  i  icuiuni  pointed  laterally  to  the  left 
side  and  was  in  continuity  with  the  pi'oximal  i)ortion  of  the  sigmoid  (Fig. 
lA).  The  contours  of  the  inferioi'  blind  loo|)  were  irregular  and  nodular 
with  effacement  of  the  normal  nuicosal  ])attern  I  Figs.  IB  and  IC).  Lap- 
arotomy was  |)ei'foi-ined  and  the  distal  blind  loo])  was  identified;  it  was 
noted  to  i)e  thickened  but  had  a  normal  serosal  sui-face.  After  inunobiliza- 
tion.  a  sim])le  stumj)  I'ocction  was  perfoi'med.  No  inv()i\-e(l  lymph  nodes 
were  found.  Pathological  examination  I'evealed  adenocarcinoma  within  the 
blind  loop  of  the  sigmoid.  The  patient  had  an  uneventful  recovery. 

Discussion 

This  case  illustrates  the  im])ortance  of  routine  barium  enemas  in  ]")a- 
tients  with  a  jirevious  colonic  malignancy.  Although  antei'ioi-  resections  have 
replaced  >i(lc-to-side  sigmoid  anastomoses  in  the  treatment  of  carcinoma  of 
the  sigmoid,  the  ])resent  case  ri'])resents  a  silent  local  recurrence  in  the 
l)seudodivei-ticulum  adjacent  to  the  anastomosis.  In  this  site,  it  did  not 
produce  any  ol)structive  colonic  symptoms.  There  ajjpears  to  be  increased 
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incidence  of  carcinomas  within  colonic  blind  loops,  probably  related  to 
cln-onic  stasis  and  low  sii'adc  inflatuniation. 

Cdsc  Rcpcrt :  (  "ahcixoma  i.\  skimoid  blixd  loop. 

Acknoivledg  inent 

The  editors  wish  to  thank  Dr.  Gabriel  P.  Seley  for  permission  to  publish 
this  case. 

CASE  NO.  304 

An  82  year  old  woman  was  examined  because  of  tuiemia.  There  had  been 
no  gastrointestinal  symptoms,  nor  had  the  patient  comjjlained  of  abdominal 
pains  or  nielena.  The  hemoglobin  was  as  low  as  10  gm':^ ,  with  normocytic 
hypochromic  characterstics.  A  pixdiminaiy  film  of  the  abdomen  revealed  a 
peculiar  collection  of  ^as  in  the  I'it^ht  ujipei'  (luadi'ant.  which  did  not  cor- 
respond to  any  normal  bowel  loop.  \\'ithin  this  triangulai'  stru<'tui-e.  there 
appeared  to  be  a  small  laminated  calcific  density  (Fig.  lA).  ( lastrointestinal 
series  revealed  a  normal  stomach  and  duodenum.  There  was  a  sidc-to-side 
ileoileostomy  situat('(|  in  the  right  upjier  (juadrant.  A  proximal  dilated  blind 
loop  pouch  was  noted  to  cori'espond  to  the  sac  of  gas  identified  in  the 
preliminary  i-adiograph  (Fig.  IB  I.  The  calcified  coprolith  was  now  a  smooth 
round  filling  defect  within  the  lumen  of  the  blind  loop.  The  jiatient  gave 
a  history  of  an  intestinal  operation  25  years  before  for  a  benign  small 
bowel  tumor.  She  was  treated  with  Vitamin  Bn-  and  iron,  and  there  was 
a  prompt  hemological  response. 

Discussion 

The  importance  of  a  ])reliminary  rarliogi'aiihic  examination  of  the  abdomen 
in  performing  gasti'oenterologic  studies  is  well  demonsti-atetl  in  this  case. 
The  examination  was  i)rimarily  ]K'rforme<l  to  rule  out  a  l)]eeding  point 
within  the  u])per  gastrointestinal  tract  to  account  for  the  anemia;  however, 
the  identification  of  the  peculiar  gas-fdled  sti'uctui'c  in  the  right  upper 
quadi'ant  focused  the  examiner's  attention  to  the  small  intestine  and  made 
it  manditory  to  continue  the  examination  after  a  routine  study  of  the 
esophagus  and  stomach.  The  entity  of  a  ])ostoperative  small  intestinal  blind 
loop  causing  stasis  and  bacterial  infection  is  now  well  known  and  amply 
described  in  the  literature.  It  most  commonly  follows  side-to-side  anastomoses 
and  often  recjuii'cs  surgical  correction,  in  addition  to  vitamin  Bi^  administra- 
tion. 

Case  Report:  Small  bowel  postoperative  blind  loop  causing  anemia. 
AcknoirledcjDient 

The  editors  wish  to  thank  Di'.  S.  T.  Wild  for  permission  to  publish  this 
case. 
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CASE  NO.  305 

A  64  year  old  man  was  seen  in  consultation  because  of  severe  constiiiation 
of  eight  weeks'  duration.  There  had  been  no  associated  abdominal  ciamps, 
anorexia  or  wciglit  loss.  No  rectal  bleeding  had  been  noted.  The  constipa- 
tion l)ecame  so  .severe  that  the  ])atient  required  daily  enemas  for  the  previous 
week  without  much  relief.  Past  history  I'cvealcd  an  anterior  resection  eight 
years  prior,  for  carcinoma  of  the  sigmoid.  Having  noted  some  constipation 
starting  about  two  years  before,  the  ])atient  ivceived  daily  doses  of  Scrutan 
for  the  previous  18  months.  Physical  examination  revealed  a  nnld  hyper- 
tension and  obesity.  Slight  abdominal  distention  was  ])i('scnt  without  any 
tenderness  or  palpable  masses.  Hemogram  and  uiinalysis  weic  normal. 
Barium  enema  was  performed.  The  sigmoid  was  shoiter  than  usual,  as 
seen  after  an  anterior  ivsection,  but  there  was  no  evidence  of  recui-rent 
disease  within  the  sigmoid  or  jielvis.  The  left  side  of  the  colon  and  distal 
transverse  colon  were  normally  distensible  with  ])rest'r\ation  of  a  normal 
haustral  pattern.  A  mottled  intraluminal  filling  defect,  which  had  the 
appearance  of  inspissated  material,  filled  the  right  colon  up  to  the  mid- 
transverse  i)ortion  (Fig.  lA).  There  was  constricting  process  or  other 
colonic  abnormality  within  the  transverse  colon.  After  evacuation,  the  left 
side  of  the  colon  emptied  normally,  whereas  the  barium  outlying  the  in- 
spissated material  within  the  right  side  remaineil  in  situ.  Tlieic  was  no 
evidence  of  i)roximal  bowel  dilatation  (Fig.  IB).  \Mth  a  hi.-tniy  of  chronic 
ingestion  of  Serutan,  which  contains  a  gi-eat  deal  of  cellulose  |)r()ducts,  a 
diagnosis  of  Serutan  bezoar  was  made  and  the  ])atient  was  given  3  ounces 
of  Castor  oil  and  tap  water  enemas.  A\'hen  barium  enema  was  i-epeated  it 
showed  a  normal  colon  with  complete  disappeai'ance  of  the  l)ezoar.  (Fig.  2 1 

Case  Report:  ColOxNic  bezoar  di  e  to  seruta.x. 

Acknoirlcdfinienf 

The  editors  wish  to  thank  Dr.  Milton  Singer,  of  Irvington  X..T.,  and  Dr. 
Marvin  Bierenbaum,  of  Montclair,  N.J.,  for  permission  to  put)lish  this  case. 


Case  304,  Fig.  lA.  Preliminary  radiograph  of  the  abdomen  in  the  supine  projec- 
tion reveals  a  triangular  collection  of  gas  in  the  right  upper  quadrant  (between  arrows). 
The  contours  of  this  gas-filled  viscus  are  smooth  and  no  masses  or  nodularity  are  seen 
in  association  with  it.  A  concentric  faintly  calcified  density  is  seen  within  its  center 
(arrow  A).  It  has  the  appearance  of  a  coprolith. 

Case  304,  Fig.  IB.  During  the  course  of  a  gastrointestinal  series,  the  blind  loop  is 
now  filled  with  barium  (between  arrows),  and  the  filling  defect  is  again  identified 
(arrow  A).  The  side-fo-side  ileoileostcmy  is  noted  under  the  pressure  device. 


324 


RADIOLOGICAL  NOTES 


325 


Case  305,  Fig.  2.  After  a  course  of  laxatives  and  enemas,  repeat  barium  enema 
reveals  a  normal  colon,  the  intraluminal  mass  is  no  longer  visible. 


Case  305,  Fig.  lA.  Barium  enema  reveals  a  mottled  density  filling  the  entire  right 
colon  to  the  proximal  portion  of  the  transverse  colon.  This  fills  the  lumen  of  the  large 
intestine  without  disturbing  its  contours.  Barium  fills  string-like  interstices  of  the  intra- 
luminal filling  defect  without  demonstrating  any  local  colonic  narrowing  distally.  The 
sigmoid  is  foreshortened  (previous  anterior  resection). 

Case,  Fig.  IB.  On  the  post-evacuation  study,  the  left  side  and  distal  transverse 
colon  are  empty.  On  the  other  hand,  the  barium  containing  fibrous  mass  within  the 
right  side  of  the  colon  has  remained  unchanged  from  its  appearance  in  Fig.  lA. 
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CASE  NO.  306 

A  75-year-()I(l  man  coinplaiiifd  of  sudden  onset  of  left  uppvv  ciuadrant 
pain.  He  ^^•as  in  ii;oo(l  health  until  six  months  pi'ior,  when  he  was  hos- 
pitalize(!  foi'  an  acute  uiyocai'dial  infai-etioii.  Jle  had  an  uneventful  i-eeovcry 
ami  reci  ncd  loim-ti  rni  ant icoa<iulant  thei'apy.  Physical  examination  revealed 
a  milil  i leitension.  No  petechiae  or  ecchymoses  were  noted  on  the  skin  or 
mucous  memhranes.  Thert  \va>  moderate  tendei'ness  and  <j;uardin,i2;  in  the  left 
upper  i|uadi'ant  as  well  as  -ome  left  c()>to\'ei1el)ral  sensiti\'ity.  No  rel)Ound 
tendei  iK  could  he  eliciteil.  There  was  a  sliti;ht  leukocytosis  and  the  prothrom- 
bin time  wa^  29  14  .-ci'onds.  'I'he  anticoaiiulant s  wei'e  discontinued  and  an  in- 
tra^•l■n()U~  p>-|e()u:i-am  a.nd  uppei-  liastidiiitest  nial  examination  wei'e  performed. 
The  icnal  and  p>oas  uutlmes  \\r\c  normal,  and  hoth  kidneys  functioned  nor- 
mally. The  esophagus  and  stomach  were  also  normal.  A  single  shoi't  jejunal 


Case  306,  Fig.  1.  Pressure  spot  film  during  the  progress  of  a  gostrointestinal 
examination  reveals  a  single  short  jejunal  loop  in  the  left  upper  quadrant  to  be  slightly 
dilated  and  separated  from  adjoining  small  bowel  segments.  The  valvulae  conniventes 
were  thickened  in  a  regular  fashion,  but  no  ulceration  or  nodularity  is  identified. 
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loop  in  the  left  upper  (luadi'ant  was  noted  to  l)e  slightly  dilatt'il  and  sejiarated 
from  the  adjoining  small  bowtd  >egments.  The  valvulae  eonniveiites  were  thick- 
ened in  a  regular  fashion,  and  the  involved  loop  containeil  an  inci'eased  amoimt 
of  secretion  (Fig.  ll.  There  was  no  proximal  dilatation  oi-  other  signs  of  intes- 
tinal obstruction.  No  ulcerations  or  nodulai'itv  could  he  seen  within  the  dis- 
eased jejunum.  The  remainder  of  the  small  intestine  was  entirely  normal.  Three 
weeks  after  this  examination,  rejjeat  uppei'  gastrointestinal  series  >howed  that 
the  ])reviously  involved  jejunal  segment  was  now  noinial  in  eveiy  ii'spect 
(Fig.  2l.  This  coi-resi)onded  to  a  total  disapi^earance  of  the  patient's  clinical 
symi)toms. 

Discussion 

This  case  is  another  example  of  i-e\-ersil)le  changes  of  submucosal  hemor- 
rhage in  the  small  bowel  after  anticoagulant  tliei'apy.  The  findings  of  uniform 
thickening  of  the  jejunal  folds  in  a  step-like  fashion  associated  with  some 


Case  306,  Fig.  2.  Repeat  examination  of  the  same  segment  of  jejunum  three  weeks 
after  the  discontinuance  of  anticoagulants  reveals  that  the  previously  involved  loop  is 
now  entirely  normal. 
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dilatution,  increased  secretion  and  slight  separation  are  characteristic  (1). 
The  involved  loop  does  not  ]ii'esent  any  inci-eased  ii'ritability  and  there  is 
usually  no  evid(>nce  of  intestinal  ohstruction,  A\'hen  anticoagulant.-  aic  dis- 
continued and  the  heniori'liage  stops,  the  ati'ectecl  small  l.iowel  usually  retnrns  to 
comiilete  normalcy  within  a  few  weeks.  If  the  local  bleeding  is  more  severe 
or  prolonged,  fil)rosis  and  local  stenosis  may  ensue. 

Cose  report:  Jejunal  submucosal  hemorrhage  following  anticoagulant 
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3n  iHemoriam 

HOWARD  L.  GADBOYS,  M.D. 
1923-1968 

Howard  Gailhoys  died  suddenly  on  February  28,  1968  at  the  age  of  44. 
With  his  death,  The  Mount  8inai  Hospital  and  The  Mount  Sinai  School  of 
Medicine  liave  both  lost  an  iiisjnring  and  dedicated  physician,  educator  and, 
investigator. 

Doctor  Gadboys  was  born  in  A\'altham,  Massachussets  on  December  6,  1923 
and  attended  its  public  schools.  He  was  graduated  from  Harvard  College  with 
an  A.B.  degree  in  1945.  After  spending  one  year  teaching  zoology  at  the  Uni- 
versity of  Massachussetts,  he  began  his  medical  studie.^  in  1947  at  the  Boston 
University  School  of  Medicine  and  received  his  doctorate  from  that  institution 
four  years  later.  His  internshii^  ami  gcncial  suiiL^ical  training  years  were  served 
on  the  Boston  University  Surgical  Service  of  the  Boston  City  Hospital,  the 
latter  period  being  temporarily  interrujtted  by  military  sei  vice  in  the  United 
States  Air  Force  during  the  Korean  conflict.  Having  developed  a  keen  interest 
in  cardiovascular  i)hysiology.  Dr.  Gadboys  was  naturally  attract('(l  to  the 
burgeoning  field  of  cardio\-ascular  surgeiy  and  s])ent  two  years  at  the  I'resby- 
terian  Hospital  in  Philadelphia  woi'king  closely  with  one  of  the  pioneers  of  car- 
diac surgery.  Dr.  Robert  P.  (ilovei-.  Upon  completion  of  this  work  and  wishing 
to  be  a  co»ipleat  thoracic  surgeon,  Howard  spent  a  final  year  of  training  at  the 
Albany  Hospital  under  Doctors  Allan  Stranahan,  Ralph  Alley,  and  Harvey 
Kausel  where  he  was  exposed  to  a  wide  variety  of  non-cardiac  thoracic  prob- 
lems. 

In  1960,  Dr.  Gadboys  joined  the  suigical  faculty  of  the  T7ni\-eisity  of  Miami 
School  of  Medicine  first  as  an  Instructor  and,  in  the  next  year,  an  .\ssistant 
Professor  of  Surgery.  It  was  here  that  he  undertook  to  exiiaml  iii\-estigation  of 
the  adverse  effects  of  homologous  blood  exchange  in  the  exixiimental  ani- 
mal, work  which  had  been  initiated  previously  in  coUaboiation  with  Doc- 
tors James  W.  Dow  and  .lames  F.  Dickson,  III,  in  Philadelphia.  It  was  subst'- 
ciuently  shown  that  use  of  large  volumes  of  homologous  blood  in  man  during 
whole  body  perfusion  was  also  ])otentially  deleterious.  This  work  icpresents 
but  one  of  a  numl)er  of  his  significant  contributions  to  the  field  of  cardiac 
surgical  physiology,  all  of  which  led  to  the  reduced  risk  of  cardiopulmonary 
bypass  in  present  clinical  0])en  heart  suigery. 

He  first  came  to  The  ]\Iount  Sinai  Hospital  in  1962  and  served  it  with  dis- 
tinction as  Associate  Attending  Surgeon  for  Cardiothoracic  Surgery  and  Di- 
rector of  the  Cardiothoracic  Suigical  Research  Laboratory.  His  analytical 
approach  to  clinical  problems  was  apparent  to  house  staff  and  attending  physi- 
cians alike  and  he  quickly  eai'iied  their  admiration  and  respect  both  at  the  bed- 
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side  and  in  tlie  operating  room.  His  quiclv  and  at  times  sharp  wit  was  his  ac- 
knowledged hallmark  and  he  lightened  many  a  serious  moment  with  un  mot 
d'espHt. 

Doctor  Gadboys  hekl  the  rank  of  Associate  Professor  of  Surgery  in  the 
Mount  Sinai  School  of  Medicine.  His  abiding  interest  in  medical  education 
led  to  his  appointment  to  the  ("uniculum  Committee  where  he  was  influential 
in  structuring  an  integiated  rducational  environment  which  is  intended  to 
bring  the  student,  basic  scientist,  and  clinician  into  a  continuing  and  ever 
broadening  apposition.  His  efforts  to  bring  a  more  quantitative  dimen- 
sion to  medicine  in  general  and  surgery  in  particular  led  to  the  development  of 
a  Surgical  Scientist  program  within  the  Department  of  Surgery  and  to  his  ap- 
pointment as  Chairman  of  the  Training  Subcommittee  of  the  Bioengineering 
Committee  of  the  School  of  Medicine.  Doctor  Gadboys'  competence  and  ef- 
fectiveness in  this  area  was  nationally  recognized  and  for  three  years  preced- 
ing his  demise  he  served  as  a  member  of  the  Surgery  Training  Committee  of  the 
National  Institute  of  General  Medical  Sciences,  National  Institutes  of  Health. 

Howard  Gadboys  was  a  member  of  many  scientific  and  medical  societies  in- 
cluding the  Society  of  Univeisity  Surgeons,  the  American  College  of  Cardi- 
ology, the  American  College  of  Surgeons,  the  American  Association  for  Thoracic 
Surgery,  the  Society  of  Thoracic  Surgeons,  the  American  Heart  Association,  the 
American  College  of  Chest  Physicians,  the  American  Medical  Association  and 
its  state  and  local  affiliates,  the  American  Association  for  the  Advancement 
of  Science,  the  New  York  Surgical  Society,  and  The  New  York  Academy  of 
Sciences.  He  was  certified  by  both  The  American  Board  of  Surgery  and  The 
Board  of  Thoracic  Surgery. 

Doctor  Gadboys  is  survived  by  his  wife  Wiltrud,  two  children,  Jeffrey  and 
Pamela,  his  mother,  ]\Irs.  Homer  Gadboys,  and  one  sister,  Airs.  Beryl  Dow- 
ney. Acceptance  of  the  fact  that  he  has  been  taken  is  difficult.  That  he  lives 
on  in  the  hearts  of  his  patients,  students,  colleagues,  friends,  and  his  family  is 
indisputable. 

Robert  S.  Litw.\k,  AI.D. 
for  the 
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HANS  POPPER,  M.D. 

The  curi'iculum  of  medical  studies  is  at  jiix'sent  in  a  state  of  flux.  Within 
the  last  decade  curricula  lia\c  l»ccii  ic\-is(Ml  in  many  medical  schools  in  the 
United  States;  sinular  attempts,  fi'e(|uently  far  more  extensive,  may  be  found 
all  ovei-  the  world,  particularly  in  new  me(lical  schools.  Such  radical  revisions 
include  those  incori)orated  in  the  plans  of  the  new  me(lical  school  in  Notting- 
ham. l\n.u;land  (1)  or  at  the  Ecole  de  Medicine  in  Paris  (2l.  In  Germany,  the 
new  School  at  Ulm  presents  an  ingenious  wedding  of  medicine  with  the  natural 
sciences  In  Aix-la-Chapelle,  a  medical  school  is  being  created  in  a  re- 
nowned technical  university;  here  the  emphasis  falls  on  problems  of  bio- 
medical engineering.  To  these  can  he  added  new  schemes  in  both  old  and  new 
medical  schools  in  the  so-called  developing  count  l  ies. 

Curriculum  change  is  motivated  by  the  new  trends  in  medicine,  i.e.,  to  de- 
velop physicians  able  to  meet  the  needs  of  their  society  after  completing  post- 
doctoral training.  The  uni\ci'sal  upheaval  in  social  environment  makes  predic- 
tion of  such  needs,  as  well  as  of  the  future  structure  of  society,  most  difficult. 
E\-en  more  hazardous  are  predictions  of  the  status  of  medicine  and  its  practice 
in  the  fmuie,  since  these  will  vary  in  each  country  in  accordance  with  so- 
cial, econonhc.  and  scientific  developments. 

In  spite  of  these  patent,  dithculties,  the  fii'st  obligation  of  any  group 
bearing  responsibility  for  rciU^sigmng  a  me(lical  school  curriculum  should  be 
to  uttcinpt  to  predict  a  few  of  the  specihc  needs  of  the  society  for  which  the 
medical  student  is  to  be  pi-ei)ai'ed.  Some  trends  in  me«licine  apjiarent  at  this 
time  are  synn  gistic  and  facilitate  I'evisioii ;  many  more  are  antagonistic  to 
each  other  and  thus  re(|iiire  a  balanced  e\-aluatioii  of  their  significance 
against  the  backgi'ouml  of  local  conditions. 

The  most  challenging  trend  is  the  expoiu'utial  growth  of  information  rele- 
vant to  medicine  and  useful  in  ])roviding  medical  care.  Since  it  is  impossible  foi' 
any  one  person  to  retain  this  mass  of  infoi'mation,  s|)ecialization  becomes  nec- 
essai-y  and  this  usually  ocfau's  in  the  postdoctoral  period.  However,  selection 
must  be  made  of  the  matei'ial  taught  in  the  student  years.  This  trend  is, 
howc\'ei-.  countei'acted  by  se\-eral  aspects  of  the  developing  unity  of  biol- 
ogy t4l.  ( )ne  is  the  fact  that  biologic  |)rocesst's  in  lower  organisms  (for  in- 
stance. \-iruses  and  l)acterial  pro\-i(le  less  complex  models  for  studies  with 
applical>ility  to  me(lical  care;  foi'  example,  the  effect  of  antibiotics  on  protein 
synthesis  can  pio\ide  certain  insights  into  the  management  of  human  disease; 
genetic  principles  or  biochemical  ])athways  in  simi)ler  oi'ganisms  have  im- 
plications for  man. 

Unity  in  biology  also  means  that  the  boi'dei's  betwetai  coin-eiitional  sciences 

From  Tli(>  ]\Ionnt  Siiiai  Sc-heol  el'  Medicine  of  the  t'lly  l'lli\'er.vil \-  of  New  York,  New- 
York ,  X.  Y. 

*  I'lvx  nti  il  .11  the  Klrvi'uth  Annual  Conference  on  Medical  Education  for  Foreign 
Scholars  in  tlie  Medical  Sciences,  Duke  University,  Juno  18-21,  1967. 
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basic  to  medicine — biochemistry,  physiolo<2;y,  pharmacology,  and  microbiology 
— which  have  hardened  in  the  last  centnry,  are  now  disappearing  since  the 
same  iiu'estigarivc  tools  ;ire  being  used  in  all.  Unity  of  biology  will  affect  the 
departmental  stiucture  of  the  medical  school  and  have  impact  on  the  type  of 
experiments  to  be  designed  for  the  student  laboratory.  Most  important,  it  of- 
fers principles  which  can  be  taught  and  which  will  rejjlace  facts  wliicii  liavc 
to  be  memorized. 

Another  trend  which  follows  the  increase  in  relevant  scientific  information  is 
the  rapid  change  which  occurs  in  such  information.  Tliere  is  a  growing 
awareness  that  the  physician  must  be  not  only  technically  comi)etcnt  but  a 
scholar  all  his  life.  He  must  be  prepared  to  learn  and  utilize  the  new  knowl- 
edge which  will  develoj)  throughout  his  professional  career.  Even  more  diffi- 
cult, he  must  be  able  to  critically  evaluate  innovation.  While  this  ability 
should  be  expected  of  a  graduate  of  a  school  of  higher  learning,  emphasis 
on  scientific  decision-making  is,  by  tradition,  greater  in  graduate  schools 
which  grant  the  Ph.D.  degree  than  in  the  professional  schools.  Among  the 
many  useful  devices  which  will  help  eiicotirage  the  development  of  i)hysicians 
capable  of  critical  evaluation,  contact  with  research,  either  for  a  limited  ex- 
posure or  as  a  lifelong  avocation,  ranks  high. 

Another  trend  felt  universally  l)ut  with  varying  expi'ession  is  a  greatei'  con- 
cern for  the  feelings  and  dignity  of  the  patient.  In  earlier  times,  this  was  an 
overriding  consideration  of  the  physician.  The  rapid  development  of  l)i()logic 
techniques  in  the  hust  century  with  inherent  therapeutic  successes,  both 
medical  and  surgical,  led  to  greater  emphasis  on  the  technical  aspects  of 
medicine,  and  with  this,  the  danger  that  the  organ-oriented  specialist  may  ne- 
glect emotional  and  psychological  considerations. 

The  improvement  in  general  education,  liowe\-ei\  has  led  to  a  "revolution  of 
expectations"  with  the  patient  and  his  family  often  demanding  more  from 
medical  science  than  it  can  deliver.  Demands  which  center  arotind  the  mental 
neefls  of  the  patient  have  brought  consideration  for  many  sul)climcal  psychi- 
atric ilisoiilei-.  including  the  natural  anxiety  associatt'd  with  disease,  bm  be- 
yond that,  for  the  dignity  of  man.  Such  consideration  has  been  reinforceil  by 
recognition  of  the  j>sychologic  factors  tmderlying  oruamc  disoi'dei's.  \\'hile  a  con- 
flict appears  between  the  desire  of  the  young  pii>-sician  for  concentration  on 
organ  disorders  and  the  demand  of  the  jiatient  and  his  family  for  oxcrall  care, 
this  dilemma  is  a  most  important  tle\'elopinent  in  medicine  and  fa\'oi>  a  icturn 
to  the  ideals  of  the  great  physicians  of  history  as  I'efiected  in  the  humanists  of 
the  18th  century. 

Tlie  patient-physician  relationship  is  furthei-  coiiiplicated  by  the  gi'owth  of 
sjx'cific,  but  potentially  dangerous  medical  I  pliarmaceutical  i  ;i]id  iiiampula- 
tive  (surgical)  i)rocedures.  This  involves  use  of  untested  pi()ce( hiics  which  may 
not  even  carry  great  promise  foi'  the  individual  patient  but  are  iiiid  to  gain 
experience  not  a-\-ailable  through  animal  exi)e)-imentat ion.  Transplantation 
surgery  and  the  ajtjilication  of  anti-cancer  drugs  are  examples  of  situations 
where  such  dilemmas  occur. 

The  entrance  of  society  itself  into  what  was  formerly  a  simple  one-patient. 
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one-physician  relationship  is  another  trend  which  is  steadily  molding  the  future 
of  medicine.  The  term  "Conmiunity  Medicine"  cinhraces  many  areas  which 
will  be  taught  in  the  new  curricula.  The  term,  formerly  applied  to  public 
health,  has  assumed  different  aspects  today,  as  in  the  prediction  of  the  risk  of 
an  individual  in  contracting  disease  by  the  detection  of  preclinical  stages 
through  scrccninti;  met  lux  Is.  Another  aspect  is  that  of  continued  care  for  pop- 
ulation groups,  where  comprehensive  care  of  the  family  in  periods  of  health, 
convalescence  or  in  chronic  disease  has  replaced  the  management  of  a  single 
disease  episode  for  one  individual.  A  third,  possibly  the  most  potent  factor, 
lies  in  the  financial  responsibility  of  third  parties,  governmental  or  private,  for 
medical  care.  This  is  not  the  place  for  a  discussion  of  schemes  employed  in 
various  countries;  we  merely  emphasize  their  potential  impact  on  the  curricu- 
lum. 

A  final  trend  involves  the  shortage  of  medical  manpower.  The  rapid  prog- 
ress of  nic(licine,  the  development  of  many  effective,  but  time-consuming 
diagnostic  and  therai)eutic  jjrocedures  and,  even  more,  the  use  of  new  and 
complex  technological  equipment  greatly  increases  the  need  for  persons  trained 
in  health  sciences  (5).  While  progress  may  be  made  in  increasing  both  the 
number  of  physicians  and  the  present  type  of  medical  technologists,  it  is  un- 
likely that  tlu'se  increases  will  sullice  to  meet  all  the  justified  medical  needs  of 
the  population  in  the  future.  It  will  be  necessary  to  lengthen  the  arm,  so  to 
speak,  of  available  physicians  by  transferring  many  responsibilities  now 
carried  out  by  the  doctor  to  his  assistants.  Training  of  such  auxiliary  i)er- 
sonnel  must  be  tlioiough  and  specialized,  but  need  not  be  as  complex  as  that  of 
the  physician.  Various  plans  aic  now  I'meiging  for  training  such  clinical  as- 
sistants; once-trained,  they  will  jnobably  become  members  of  elaborate  "health 
teams"  comparable  to  those  now  existing  in  lal)oratories  and  industries  and 
going  far  beyond  the  present  transfer  of  certain  responsibility  from  the  physi- 
cian, say,  to  the  nurse.  Since  such  paramedical  ])ersonnel  are  being  trained  in 
the  same  institutions  as  the  medical  student,  the  latter  can  be  alei'ted  to  his 
own  pai-t  in  the  futui'e  health  team.  The  medical  curriculum  should  take  cog- 
nizance of  tlii>  -till  poorly-testt'd  (levelo|)ment  which  will  also  include  educa- 
tion ill  the  principles  of  logistics  of  ])atient  care,  and  thus,  in  effect,  represent 
an  additional  asjiect  of  coiiimuiiity  medicine. 

Six  major  trends  summarized  by  such  cliches  as:  1)  information  explosion; 
2l  unity  of  biology;  3l  continued  ability  of  learning  and  decision-making;  4) 
human  concern;  5)  comnniiiity  nu'diciiie;  6)  medical  manpower  shortage, 
must  be  eiilaigeil  by  more  specific  trends  of  lesser  overall  impact,  but  of  im- 
portance ill  curriculum  design.  These  are: 

A)  The  (le\-elopiiieiit  of  technologically  complex  eciuiitnient  requires  greater 
knowledge  of  physics,  particularly  electronics,  mathematics,  and  chemistry. 
Most,  physicians  in  all  fields  will  apply  tools,  the  basic  principles  of  which 
nnrst  be  understood;  this  is  particularly  true  in  emergencies,  for  example, 
pacemaker  failure.  Computer  and  cybernetic  principles  play  special  roles;  they 
will  serve  not  only  as  time — and  laborsaving  devices  in  the  organization  of  hos- 
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pital  services,  i.e.  the  scheduling  of  medication,  supplies,  nursing,  and  operating 
facilities,  and  foi'  recording  laboratory  procedures,  but  as  tools  for  informa- 
tion, as  for  instance  where  information  collected  on  previous  admissions  can 
be  readily  ictrieved  for  history-taking.  Eventually,  nationwide  depots  of  such 
information  lor  at  least  those  in  organizations  like  unions)  will  aid  in  pro- 
viding comjjrehensive  medical  care.  Moreover,  computer  techniques  are  being 
applied  in  monitoring  patients  by  integrating  various  clinical  and  laboratory 
features,  e.g.,  in  the  jtostoperative  period.  Even  gicater  influence  on  curriculum 
design  will  be  the  adoption  of  computer  technicjues  in  medical  diagnosis.  The 
interpretation  of  numerical  data  (laboratory  findings,  electrocaidiograjihic  and 
electroencephalographic  tracings)  is  now  technically  possible.  Clinical  observa- 
tions and  pathologic  findings,  howe\-er.  cannot  be  fully  expressed  in  nuniei  ical 
terms  for  computer  language,  also,  nnicli  clinical  decision-making  today  is 
based  on  associations  not  even  known  to  the  physician.  It  is  jn'obably  more 
important  to  teach,  in  today's  curriculum,  the  limitations  of  computer  tcH'h- 
niques,  for  it  is  doubtful  whether  the  psychological  problems  of  clinical  decision- 
making will  be  solved  before  the  i)i'esent  generation  of  ine(lical  students  have 
completed  their  professional  careers. 

B)  The  rapid  improvement  in  secondary  and  college  education,  at  least  in 
the  United  States,  brings  students  into  the  medical  school  who  have  already 
mastered  much  of  the  physical,  chemical,  mathematical,  and  coniputei'  back- 
ground and,  frequently,  some  of  the  biologic  information  which  the  me(lical 
school  is  i)resumcd  to  provide  (6). 

This  desiraljle  development,  howevei',  creates  one  educational  i)i'oblem,  that 
of  unequally  prejiared  clashes  and  the  necessity  foi-  "remedial"  courses  for 
eciualization  of  prepai'ation. 

C)  Teaching  techniques  are  in  a  stage  of  flux  (7).  Tenets  of  p-yi  liology  of 
education  are  being  applied  even  at  the  university  level;  this  is  a.-xiciatcd  with 
objective  measurement  of  correlations  and  evaluations.  Even  more  significant 
has  been  the  de^'elojjment  of  programmed  teaching  and  utilization  of  teach- 
ing machines  in  part  with  the  use  of  computei's.  ^^'hile  this  pei'iuits  the  stu- 
dent to  proceed  at  his  own  sjjeed,  he  nKi>-  l)ec(inie  bored  if  he  deal>  oiil>-  with 
books  or  machines  without  jiersonal  contact  with  the  teacher.  \\'hile  this  de- 
veloi)ment  must  be  recognized  in  the  modei'u  curriculum,  no  one  knows  the 
future  im]iact  on  medical  education. 

D)  In  the  sciences  basic  to  medicine,  the  scientific  pi'iiiciples  which  have 
been  acccptetl  in  tlie  last  100  years  ha^•e  included  ]ii-ecision  of  measurement 
and,  more  important,  the  philosophy  of  science  and  the  logics  of  experimental 
design.  The  great  biologic  variations  in  human  health  and  even  greater  in 
disease  have  made  application  of  these  pi  inciples  difficult  and  have  seduced  the 
medical  profession  to  engage  in  I'esearch  guide(l  more  by  impressions,  often 
disguised  as  art,  while  the  basic  scientist  has  frcfiuently  looked  on  much  of  the 
work  of  his  clinical  colleague  with  contempt  in  spite  of  the  ra|)id  advances  in 
medical  care  made  in  recent  decades.  Nevertheless,  a  clinical  science  is  emerg- 
ing which  accepts  the  principles  of  basic  science  at  the  bedside;  in  fact,  it  is 
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i-o(iiiii'e(l  for  the  further  success  of  medicine.  The  curriculum  must  reflect  this 
dex'clopuK'iit,  but,  at  the  same  time,  counteract  the  inherent  danger  of  de- 
persouahzation. 

E)  Tlie  imi)ortancc  of  bedside  teaching  introduced  l)y  Boerhaave  in  the 
18th  century  (8)  emphasized  by  its  name  instruction  in  hospitals  where  su- 
perior facilities  were  available  and  teaching  material  could  be  scheduled 
more  effectively.  Today  many  conditions  can  be  managed  in  stages  not  re- 
quiring bedrest  or  lK)spitalization.  The  shift  in  teaching  from  bedside  to  out- 
patient clinic  is  inci-easing. 

F)  The  population  reciuiring  nu'dical  care  is  constantly  changing.  The 
greater  moljdity  of  the  population  of  the  world  demands  of  the  physician 
some  acciuaintaiice  with  the  habits  and  ethnic  backgrounds  of  population 
groups  which  wei'c  pi'e\-iously  confined  to  given  geographic  areas.  Prolongation 
of  the  life  span  has  emphasized  tiie  pi'oblems  of  older  pei'sons  and  inci'eases  the 
importance  of  tlie  ineptly-designated  "degenerative  diseases."  The  improve- 
ment in  medical  care  is  making  partially  handicapped  persons  an  increasing 
segment  of  the  population  which  instead  of  being  sheltered  in  chronic  disease 
institutions,  they  have  become  useful  and  economically  imijortant  members  of 
society,  liural  popuhitions,  too,  are  being  reduced  while  urban  dwellers  with 
different  medical  needs  are  increasing. 

G)  Medical  education  beyond  graduation  is  being  continued  in  an  organized 
fashion  through  different  schemes — interneships,  residencies,  and  fellowships. 
Today  the  medical  degi-ee  is  usually  only  the  intermediate  step  in  formal  medi- 
cal education.  Tiaimiig  in  the  "second  portion  of  school  years"  after  the 
formal  degree  must  be  considered  in  organizing  the  medical  school  curriculum. 

H)  Society  through  its  regulatory  arm,  the  government,  is  presently  demand- 
ing the  rapid  utilization  of  scientific  advances  for  the  entire  population  irre- 
spective of  financial  or  geographic  boundaries.  This  demand  extends  to  the 
medical  school  and  the  medical  scientific  community  and  the  sooner  the  stu- 
dent is  informed  of  such  demands,  the  better  will  be  the  social  position  of  the 
physician  in  the  futiu'e.  It  is  certaiidy  important  that  the  future  structure  of 
medical  care  be  directed  by  the  ])hysician  and  not  by  the  sociologist. 

The  Basic  Prol>lem 

As  outlined,  the  medical  school  is  presented  with  a  challenge  for  the  dec- 
ades ahead.  Increasing  emphasis  on  quantitative  biology  must  be  intro- 
duced into  medical  care  without  losing  bedside  or  clinical  art.  It  will  need  to  be 
tempered  l)y  human  concern  through  the  teaching  of  ethical  and  even  the  re- 
ligious antl  behavioral  aspects  of  man  as  a  whole,  while  the  problems  and 
needs  of  the  entire  connnunity  and  its  ecology  as  expressed  in  material  re- 
soui'ces  and  social  and  cultural  patterns  must  not  be  ignored  (9).  The  conflict 
between  the  graduate  school  principle  of  continuing  scholarship  and  the  trade 
school  requirements  of  firm,  applicable  knowledge  necessary  in  medical  care  re- 
cjuires  balance  between  flexibility  and  I'igidity  in  curricula.  The  increase  in 
relevant  biologic  and  nonbiologic  information  and  skills  has  led  to  a  tendency 
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to  i)()sti)oiu'  tlic  Umv  wlicii  the  physician  hccomcs  a  fully-train('(l  ])ractitioner- 
tliis  ])i'0(liu't's  financial  liai-dslii])  as  well  a-  I  he  frustration  of  prolongation 
of  tlic  student  ycai's.  Vai'ious  plans  foi'  .-hort cninij;  the  ycai's  of  study  haA'o 
been  ])roposed  161.  In  the  I'nitcd  States,  collejic  year.-,  usually  foui',  are  in- 
tcMposed  between  secondaiy  and  ine(lical  school  education:  attempts  ai'e  being 
inatle  to  combine  collei^e  and  medical  studies.  I'educintr  8  yeai's  (jf  study  to  7 
or  e\'en  6,  by  a\'oiding  duplication  of  studies  and  eliminating  certain  areas, 
particularly  technical  courses  in  chemistiy  or  physics  which  are  presumably 
useless  for  the  future  physician. 

Advantages  acci'ue  fi'om  the  early  introduction  of  the  student  to  the  simpler 
])i-oldems  in  medicine  (for  instance,  anatomy  during  college  yeai's),  and  the 
presentation  of  cultural  and  pliilosophical  subjects  dui'ing  medical  school 
years.  Kesults  of  se\'eral  exjxa-imeiits  of  this  kind  ai'e  still  unknown. 

Another  plan  foi-  shoi'tening  ovei'all  meilical  ti'aining  brings  consolidation  of 
medical  school  studies  with  the  ])ostgraduate  training,  with  the  awai'd  of  the 
degree  of  Doctoi'  of  Me(licine  perha|)s  delayed,  as  in  Sweilen.  Interneshii)  as 
|)i-esently  re(|uii'ed  in  the  United  States  would  pi'obably  be  deleted  in  such 
plans  (101.  Combination  of  medical  and  formal  gi'adiuite  education  leading 
to  the  Doctor  of  Philosophy  (k'gi'ee  for  the  futui-e  me(lical  scientist  nnght 
bring  forward  the  clinical  scientist  of  the  future  if  the  student  was  not  di- 
verted, as  he  might  well  be,  to  a  basic  science  iri-ele\-ant  to  medu'ine. 

All  of  these  schemes,  greatly  dependeiU.  on  the  geogiaphic  background,  can 
he  evaluated  only  aftei'  considerable  experience  has  been  aciannulated.  The 
key  word  of  all  these  trends  has  become  "integi'ation"  a])])lit'd  to  a  multiplicity 
of  aspects. 

Specific  Devices 

The  oidy  constant  featui'e  in  curriculum  design,  to  pai'aphi'ase  another 
cliche,  is  change  with  expei-imentation.  The  (k'sign  of  the  experiment  is  moix' 
difficult  than  most  research  problems,  .lusi  as  sociological  sciences  encounter 
gi'eat  difficulties  in  ac(|uii'ing  the  k)gic  and  precision  found  in  experiments  in 
the  natural  sciences,  the  cui'riculum  experinu'nt  is  difficult  to  design,  e\-en  moic 
difH(adt  to  evaluate;  this  is  tme  e\-en  when  the  experimeiU  is  short  and  doe.^ 
not  extend  beyond  the  life  span  of  one  genei'ation.  In  a  mannei'  analogous  to  the 
>ociologist  who  seeks  to  acciuire  the  habits  of  the  natural  scientist,  the  cui'ric- 
ulum planner  is  attemjjting  to  api)ly  criteria  borrowed  fi'om  his  i)iomedical  re- 
search. 

.V  few  problems  and  devices  ai'e  listed  below  without  e\aluation  of  merits, 
since  the  design  of  an  individual  school  must  depend  upon  financial  and  other 
geographically  iletermined  cii'cumstances.  The  list  i-  by  no  means  complete 
and  solution  of  any  one  problem  is  boiiiid  to  raise  new  (|uesti()ns. 

1)  The  amount  of  total  teaching  time  in  eihicational  institutions  is  being 
increased  by  reducing  long  vacation  pta'iods  during  summer  months,  at  holi- 
days and  between  semesters.  These  periods  were  formerly  considered  neces- 
sary both  for  recreation  and,  in  many  instances,  to  permit  the  student  to  earn 
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sufficient  money  to  finance  furtlier  study.  Tlie  periods  were  also  used  for  travel, 
for  paid  service  in  a  medical  establishment,  or  for  elective  studies  in  the  same 
or  other  school,  with  varying  degrees  of  supervision. 

The  increase  in  the  volume  of  course  content  has  led,  in  many  institutions,  to 
a  drastic  reduction  of  periods  for  recreation  (to  as  little  as  two  weeks).  It  ap- 
pears sound  to  provide  either  long  summer  vacations  of  two  to  three  months' 
duration  which  permit  organized  activity  of  elective  character  or  have  very 
short  vacations  if  financial  considerations  permit. 

2)  The  selection  of  curriculum  subject  matter  entails  identification  of  the 
minimal  amount  of  information  in  each  discipline  relevant  to  medicine  (91.  In 
view  of  the  limited  time  available  and  the  natural  desire  of  instructors  in  each 
discipline  to  offer  as  much  as  pcssible  to  the  student,  a  balanced  compro- 
mise must  be  developed.  This  should  not  reflect  the  local  power  and  jiersonal 
eloquence  of  the  representative  of  a  given  field. 

There  is  a  trend  toward  reducing  morphologic  data  in  favor  of  functional 
considerations.  This  has  led  to  an  increasing  teaching  load  in  l):ochemistry 
during  the  first  years  of  medical  study,  with  a  progressive  reduction  of  instruc- 
tion in  anatomy,  particularly  gross  dissection,  where  more  emphasis  is  given 
to  the  viscera  than  to  the  extrennties.  The  empliasis  u])on  principles  I'ather 
than  on  facts  enters  here;  in  the  pi'acticc  of  niedicine,  howe\-t'r,  the  kriowk'ilo;e 
of  a  body  of  facts  is  required  which  mi<z;lit  not  necessarily  be  explainable  by 
known  principles.  The  time  allotted  for  bi'liavionral  and  social  sciences  is  now 
being  inci'eased  in  most  institutions. 

3  I  A  niajor  problem  is  the  selection  of  teaching  methods.  The  formal  lec- 
ture to  large  student  groups  which  was  the  main  <ievice  for  presentation  in  past 
decades,  is  now  being  degraded  because  of  the  barrier  it  i)laces  between 
teacliei'  and  student.  The  lectuii'  is  still  useful,  particularly  in  the  first  years 
of  study,  foi-  nnpai'ting  the  initial  ■'dictionary"  of  a  discipline.  Moreover,  oc- 
casidiial  exposure  of  the  student  to  dynamic  teachers  is  a  valuable  experi- 
ence. K(ii-  the  lecttu'e  to  be  effective  it  should  never  l)e  repeated  but  com- 
pletely reorgainzeil  aininally. 

Teaching  ni  small  grotips,  both  in  the  pi'eclinical  and  clinical  years,  ensures  a 
clos(>  interchange  between  student  and  teachei'.  This  is  particularly  true 
when  semniar  techni(|iies  enfoi'ce  active  student  participation.  AVhen  course 
material  is  prepared  in  aih'ance  a  student  may  become  teacher  in  a  given 
session  and  this  usually  results  in  grt'ater  enthusiasm  on  the  ])ai't  of  stu- 
dents. The  seminar  facilitates  the  spotting  of  deficiencies  in  the  instruction 
of  the  group,  namely,  extremes  of  boreilom  or  of  lack  of  understanding.  The 
weaknesses  of  single  sttnlents  so  l()c;ited  can  often  be  corrected  before  frus- 
tration brings  failure  or  dropout.  The  ultimate  in  teaching  methods  is  the  one- 
to-one  tutorial  system  on  which  the  great  tradition  of  Oxford  is  still  leased. 

The  apprenticeship  principle  is,  if  possible,  a  valuable  supidement  to  other 
teaching  methods.  A  useful  device  is  an  enlargement  of  the  student  advisor 
system.  Whether  a  student  thesis  based  on  personal  research  or  library  work 
is  useful  in  the  medical  school  has  not  been  decided.  The  utilization  of  audio- 
visual aids,  models,  and  teaching  machines  has  not  yet  been  evaluated. 
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4)  The  ciiiaiidaiy  of  choice  between  "trade"  and  graduate  school  is  reflected 
by  the  way  time  is  usually  allotted  to  the  rigid  core  curriculum  taken  hy  all 
students  and  the  free  curriculum  or  elective  periods  during  which  the  student  is 
permitted  to  study  one  area  in  depth  by  working  in  a  laboratory,  clinic  or  a 
social  area,  usually  on  a  tutorial  basis.  He  may  even  spend  this  time  in  an 
affiliated  university  on  a  nonmedical  subject. 

The  amount  of  time  devoted  to  the  core  cui'riculum  is  closely  related  to  the 
body  of  information  and  skill  considered  indispensal)le  for  the  student  who  is 
granted  the  degree  of  Doctor  of  Medicine.  At  ])resent  the  amount  is  not  es- 
tablished. Both  content  and  tt'aching  time  of  the  coi'e  curriculum  vary  widely, 
ranging  from  semesters  or  trimesters  where  no  elective  courses  are  permitted, 
to  periods  in  which  the  elective  or  free  curi-iculum  exceeds  one-half  the  total 
teaching  time. 

We  should  separate  elective  time  from  fi'ce  time;  the  student  is  entitled  to 
use  the  latter  for  relaxation  or  for  study  and  meditation.  Elective  periods 
may  be  of  several  kinds;  short  seminais,  courses  from  which  the  student  may 
select  one  or  more,  long  periods  of  study  in  depth  in  one  area  extending  over 
many  months.  The  core  curricuhun  may  parallel  the  free,  fji..  instruction  in 
one,  mornings,  in  the  other,  afternoons.  This  ap])ears  a  pn  fci  able  jilan  in  pre- 
clinical years,  while  it  seems  better  to  assign  block  time  to  ('l('eti\'es  dui'ing  clini- 
cal years.  Another  device  in  operation  concentrates  preclinical  and  clinical  core 
curriculum  in  the  first  two  years  of  study,  and  allows  electi\-e  activ  ities  in  both 
areas  during  the  later  years  ( 11) . 

Elective  periods  require  careful  planning  and  supervision  even  when  the 
student  becomes  a  close  and  useful  co-worker  to  his  tutor  in  daily  activities  in 
the  laboratory  or  at  the  bedside;  this  requires  great  exjjenditure  of  effort  on 
the  part  of  faculty  members. 

Elective  time  can  include  cooperative  or  independent  research  on  the  part  of 
the  student  and,  at  the  very  least,  it  should  permit  opportunity  for  independent 
thought.  The  sharpening  of  intellectual  ability  and  future  habits  which  dei  ive 
from  exposure  to  I'esearch  must  be  w'eighed  against  the  student's  own  interest 
and  available  time. 

The  exposure  in  depth  to  one  area  is  in  keeping  with  the  ])revailing  trend  of 
early  testing  of  the  student's  abilities  and  motivation.  It  should  enable  the 
student  to  make  an  early  career  decision  as  to  whether  he  wishes  to  de\-ote 
himself  to  medical,  surgical,  laboratory,  belun-ioial  oi-  social  (community 
medicine)  activities.  While  some  students  retjuire  many  years  of  matiu'ation  to 
come  to  a  firm  decision,  others  very  early  detect  their  basic  area  of  intci-est. 
Many  schools  now  attempt  to  encourage  an  early  choice  of  careers.  Another 
aspect  of  this  testing  may  be  the  decision  of  a  student  to  devote  himself  to  a 
basic  science  relevant  to  medicine  and  to  obtain  the  Doctor  of  Philosophy 
degree.  The  need  of  society  for  paramedical  scientists  is  goiinj;  to  he  at  least  as 
great  as  that  for  physicians.  It  is  essential  to  spot  potential  caHdidates  without 
considering  them  "dropouts"  from  medical  schools. 

5)  The  problem  of  integration  of  teaching  (12)  has  various  aspects:  One 
Joncerns  the  simultaneous  presentation  of  identical  material  from  many  view- 
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])oints  indepcndi'iitly  ol  thv  r('s])c'cti\'(  ilisciplincs  in  contrast  to  the  assign- 
ment of  l)loek  time  to  a  tiiven  discipline;  the  mateiial  may  involve  preclinical 
suhjects — anatomy,  hiochennstry,  pathology — or  clinical,  such  as  internal  med- 
icine or  surgery.  In  jtrcHdiiiical  yeai's  this  would  iiudude  combined  presenta- 
tion of  the  normal  and  abnormal  aspects  of  an  organ  system,  (.(/.,  blood  or 
the  cardiovascular  system,  or  of  biologic  processes,  such  as  growth  and  de- 
veloi)nient,  or  of  rt'spon>e  to  injury,  described  sinudtaneously  hy  biochemists, 
anatomists,  |)hysiologists  or  geneticists  (7  al.  in  some  instance's  in  combined  ses- 
sions. iM-en  with  separate  sessions,  (dose  coordination,  usually  through  a  mul- 
tidiscijjlinai'y  progi'am  connnittee,  is  i'e(|uinMl  to  (■o\-ei'  the  entire  ai'ea  without 
duplication.  Thus,  normal  anatomy  and  histology  would  be  taught  at  the  same 
time  as  biochemistry,  pharmacology,  physiology,  and  pathology  of  a  given 
sui)ject  ai'ea. 

Integi-ated  subject  teaching,  in  contrast  to  block  teaching,  re(]uii-es  a  large 
faculty  and  great  expenditure  of  teaching  time.  Integration  in  the  preclinical 
ycai's  is  widely  applie(l  at  present  in  the  UmtiMl  States.  Attempts  ai'e  also 
being  made  to  extend  this  plan  to  clinical  instruction — to  teach  simultane- 
ously medical,  surgical,  and  pediatric  aspects  of  an  oi'gan  grou]»,  (  .</.  cai'dio- 
^■asc\dal•,  gastrointestinal,  musculoskeletal  diseases.  Whether  this  i>  effec- 
tive is  not  yet  established.  In  the  teaching  of  surgical  aspects  diagnostic 
rather  than  technical  I  opei'ative  I  problems  aic  em|)hasized.  An  extreme  ex- 
ample of  such  plans  woidd  be  the  full  integi'ation  of  prtndinical  with  clinical 
teaching,  at  the  same  time  in(duding  the  social  and  cultiu'al  aspects.  In  some 
ways,  I  his  would  be  a  return  to  the  teaching  methods  of  earlier  centm'ies. 

The  integration  of  (dinical  material  into  the  basic  science  years  is  a  relatively 
simple  iiiattei',  as  when,  foi-  instance,  patients  are  presented  to  illustrate 
the  basic  |)i'oblem  imder  discussion,  /.(  ..  diabetes.  It  is  far  more  difficult  to  re- 
call basic  science  information  dui-ing  the  (dinical  years,  and  various  devices  are 
being  used  to  intei-est  the  student  in  basic  sciences  in  his  (dinical  experiences. 
( )ne  of  the  most  erfecti\-e  means  can  pi'obably  be  built  around  (dinical  pharma- 
cology whi(di  peiinits  the  i-einti'oduction  of  many  basic  science  ])roblems. 

Integration  of  subject  matter  nnist  be  distinguishe(l  from  integi'ation  at  tlu' 
le^•el  of  the  teacher.  Here,  for  instance,  the  pathologist  may  instruct  in  normal 
histology,  the  surgeon  or  I'adiologist  may  teach  gross  anatomy,  the  ophthal- 
mologist niav  present  some  aspects  of  pli\-siolog\- .  I  lie  clinician  deals  with  phai'- 
macology.  This  would  be  trtie  to  the  principle  that  the  teacher  should  only 
pi'esent  areas  of  major  interest  to  him.  (Iross  anatomy  may  not  be  an  area  of 
resear(di  interest  for  the  surgical  specialist  but  he  will  be  concerned  with  it  in 
his  daily  activities. 

Integration  attempts  may  lead  to  I'eorgamzation  of  school  departments. 
Se\'eral  departments  dealing  with  basic  sciences  may  be  combined  into  a 
single  depai'tment  of  biolo<:y,  with  s\d)di\'isi()iis  cox-ering  physical,  (diemical, 
and  moi-phologic  aspect-.  l)eparlnients  of  neui-oscieiice  lia\-e  ali'eady  been  es- 
tablished. On  the  clinical  leN'el,  integration  is  facilitated  not  only  by  specialized 
(dinical  units,  but  p;irl  icularly,  by  existence  of  (dinical  research  centers  dealing 
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with  one  group  of  diseases,  or,  at  the  least,  intensive  care  units  devoted  to  one 
type  of  (iisoi  der. 

6)  Another  aspect  of  integration  Hes  in  the  teaching  area  reflected  in  the 
concept  of  niuhidisciplinary  hihoi'atories  which  serve  as  a  "home  base"  for 
the  student  I  liJI.  These  offer  several  advantages:  (a)  The  laboratory  gives  the 
student  a  place  in  the  school  which  l)elongs  to  him  for  insti'uction,  labora- 
tory woik  and  study  and  represents  an  iini)ortant  factor  in  his  morale.  Teach- 
ers come  to  the  student  instead  of  the  student  wandering  from  lecture  to 
lecture,  (b)  It  sa\"es  space,  since  laboratories  for  several  disciplines  can  l)e  com- 
bined. Ic)  It  peiinits  the  organization  of  multidisciplinary  e.xpeiiineiits. 

Laboratory  e.xtTcises  are  ficquently  ci'iticized  today.  They  are  essential  in 
the  study  of  mor])hologic  facts  which  ai'e  easy  to  pi-cseiit  umU'r  laboratory  con- 
ditions and  are  not  reaibly  learned  without  them.  The  teaching  value  of  chem- 
ical, serologic  or  (luantitative  hematologic  exei-cises  can,  however,  be  chal- 
lenged. In  multidisciplinary  laboratories,  more  sophisticated  problems  can  be 
selected  to  which  sc\-ei'al  techiii(|ues  can  be  applied,  in  which  the  result  need 
not  necessarily  \)v  pi-e(|icte(|.  This  would  I'cplacc  the  simple  "cookbook"  ex- 
periments now  commonly  cai'i'leil  out  with  experiments  enhancing  understand- 
ing of  pi'oblems.  The  ^•alue  of  teaching  siini)le  urinalysis  ami  blood  counts  is 
cjuestioned  today,  since  most  of  these  techni(|ues  will  be  carried  out  by  auto- 
mated eciuipment,  ol)\-iously  depending  on  local  cii'cumstances. 

Architectural  planning  of  these  multidisciplinary  laboi'atories  is  also  I'e- 
lated  to  the  curriculum.  They  should  serve  as  seminar  and  lecture  room-  at 
lea.st  for  smaller  groui)s,  accommodate  benches  for  exercises  rec[uiring  >itting 
or  standing,  provide  attachments  for  teaching  machines,  as  well  as  desks  foi' 
study.  Devices  are  being  develojied  for  the  storage  of  bodies  so  that  even  gi'oss 
anatomic  dissection  can  be  carried  out  there. 

7)  Many  curricula  allow  for  the  early  contact  of  student'  and  |)atient,  thus 
j  giving  the  study  of  basic  science  relevance  to  meclicine  and  eidiancing  the 
I  motivation  of  the  student  who  has  chosen  to  Ix'come  a  physician.  Frevi- 
j  ously  this  student  woulil  not  see  patients  until  later  in  his  studio.  Ivirly  i)a- 
:    tient  contact  may  also  provide  opportunities  to  inti'oduce  social,  beliavioi'al, 

ethical,  ethnic,  and  economic  aspects  of  me(|icine;  such  pi'oblenis  in  individual 
patients  can  be  brought  to  the  attention  of  the  student  eai'ly  without  expecting 
much  meilical  knowledge  on  his  pai't,  r.(/.  when  he  sees  patients  in  the  out])a- 
tieiit  rliiiic  or  hospital,  (iradually  the  skills  of  history-taking  and  physical 
exannnation  ai'e  introduced,  the  student  leai'ns  |)rescription  and  order 
wi'iting  and  simple  techniciues  like  drawing  blood.  In  some  scdiools,  the  stu- 
dent is  assigned  a  family  early,  foi-  instance,  one  with  a  pregnant  mothei', 
which  he  follows  closely  through  the  events  of  prt-gnaiu'y,  labor,  and  infancy. 
In  other  schools,  he  deals  with  family  groups  burdened  by  both  ('hi'onic  and 
acute  disease,  which  gives  him  an  early  understanding  of  coniprehensi\-e  medi- 
cine. Another  device  is  a  structured  course  of  introduction  to  clinical  meilicine 
starting  immediately  on  enti'ance  of  the  student  into  medical  xdiool.  It  may 
I'xpose  him  to  ])ersonal,  community,  and  clinical  problems  of  indix'idual  pa- 
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tients  with  rising  sophistication  as  the  student  acquires  knowledge  and  ex- 
perience. Moreover,  it  can  lie  dovetailed  with  the  biologic  instruction  to  il- 
lustrate the  relevance  of  the  basic  science  information  taught  at  a  given  period 
to  one  patient.  All  these  (le\-ices  sei've  to  prepare  the  student  emotionally  and 
intellectually  for  the  study  of  patients  in  his  clinical  years,  counteract  de- 
personalization and  also  pi'otect  the  student  from  excessive'  identification  with 
the  patient's  pi'ohlems.  ()ther\vise,  inti'oduction  of  social,  humanistic,  and  cul- 
tuial  problems  into  the  medical  curi'iculum  renuiins  a  dithcult  step  for  the  stu- 
dent maiidy  ent^i-ossi'd  with  those  of  a  biomedical  natui-e. 

8 1  For  the  introduction  of  jihysical  sciences,  including  biomedical  engi- 
neering, into  the  curriculum,  a  satisfying  solution  still  has  to  be  developed. 

^Yhile  many  schemes  have  been  presented,  it  must  be  emphasized  that  the 
most  important  ingredients  for  success  in  medical  education  are:  1)  The  en- 
thusiasm of  the  faculty  for  teaching,  regardless  of  the  curriculum;  and  2) 
The  ability  of  the  student  to  integrate  the  material  offered.  Let  us  also  re- 
member that  the  best  students  will  learn  effectively  with  any  curriculum,  the 
worst,  with  none.  Therefore,  the  type  of  curriculum  is  crucial  only  for  the 
middle  group  and  we  do  not  know  how  large  this  group  is. 
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Contralateral  Trigeminal  Neuralgia  in  Meningiomas 
of  the  Cerebellopontine  Angle 

PHILIP  LEVIX,  M.D.  and  SIDNEY  W.  GliOSS,  M.D. 

Il)<ilateral  ti'itioniiiial  n('ui'al<ria  has  often  been  reported  in  neoplasms  of  the 
posterior  fossa.  Tumoi's  such  as  acoustic  neuromas,  menin<2;iomas,  and  cho- 
lesteatomas l^n'c  fi'eciuently  been  responsible,  while  rai'ei'  tumors  have  also 
been  reported  as  the  cause  of  ])ain  in  the  ti'iii;eminal  distribution.  Other  con- 
ditions such  as  arteriovenous  malformations,  artei'ial  loops,  angiomas,  con- 
genital anomalies,  and  adhesions  have  occasionally  been  implicated. 

Contralateral  trigeminal  neuralgia,  however,  has  been  I'eported  only  in- 
fi'cciueutly  in  I'elation  to  tumors  of  the  posterior  fossa.  Tliis  ])ossibility  was 
first  emphasized  in  the  litei'ature  by  Hamby  ll).  He  pi'esented  two  cases  of 
meningioma,  one  of  the  cerebellopontine  angle  and  one  of  a  cerebellar  hemi- 
sphere, both  of  which  caused  se^■ere  contralatei'al  tic  douloureux.  In  his  dis- 
cussion, Hamby  pointed  out  that  one  cannot  assume  that  the  character  of 
trigeminal  neuralgia  is  sufficient  to  distinguish  it  from  |)ain  due  to  oi'ganic 
lesions  of  the  trigeminal  pathways  or  that  organic  lesions  physically  dis- 
turbing the  trigeminal  patliways  always  cause  sensory  changes.  The  second 
case  of  Parker,  a  patient  witli  an  acoustic  nerve  tumor,  was  cited  (2).  In  this 
case,  right  trigeminal  neuralgia  without  sensory  change  of  the  face  was  severe. 
Alcohol  injection  of  the  second  and  third  divisions  of  the  trigennnal  nerve 
brought  relief  from  the  facial  pain.  Other  signs  such  a-  left-sided  deafness, 
nystagmus  and  ataxia  led  to  an  exploration  and  ]iailial  removal  of  a  left 
cerebellopontine  angle  neurinoma.  Autopsy  icvealed  that  there  was  marked 
distortion  of  the  brain  stem,  so  that  the  pons  and  the  medulla  were  pushed 
far  to  the  right  of  the  midline  and  that  compicssion  of  the  I'ight  side  of  the 
pons  against  the  petrous  portion  of  the  tein])oral  l)()nr  hail  taken  ])lace. 

Subsequently,  other  cases  have  been  i-eporteil  in  the  litci atuie.  Roger  and 
associates  successfully  operated  upon  a  |)atient  with  neurinoma  of  the  right 
cerebellopontine  angle  who  initially  suflered  attacks  of  left  facial  pain  in- 
volving all  thi'ee  branches  of  the  trigeminal  nerve  I3).  J^^xannnation  I'cvealed 
left-sided  hypesthesia  of  the  mucous  membranes  of  the  gums  and  tongue. 
There  was  abolition  of  the  left  corneal  reflex  and  veiy  slight  hy])otoina  of  the 
left  side  of  the  face.  Papilledema  and  right  hy])acusia  weic  pic.-cnt.  A 
crossbow  incision  w'as  carried  out  and  exploration  of  the  right  cerebellopontine 
angle  was  positive  after  a  negative  exploration  of  the  left  angle.  The  patient 
recovered  rapidly  and  was  free  from  trigeminal  attacks.  Right  hypacusia  and 
right  facial  hypesthesia  remained. 

Petit-Dutaillis  and  associates  reported  a  case  of  meningioma  of  the  right 
cerebellopontine  angle  which  caused  initial  right  trigeminal  anesthesia  but 
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later  caused  sevei-e  left  facial  pain  in  the  ophthalmic  division  (4 1.  The  only 
ol)jecti\-e  >i^t!;ns  were  coi'neal  hypesthesia  and  hilatei'al  pharynj2;eal  hyi)esthesia. 
Caloric  teyts  were  not  carrit'd  out.  Petit-Dutaillis  and  Dauni  rei)()rted  an- 
other case  of  meningioma  of  the  lateral  recess  which  caused  contralateral 
trigeminal  neuralgia  unrelie^•e(l  hy  several  direct  operati\-e  intei-\-eHtions  (5). 
Thei-e  was  anothei'  intei'esting  case  of  ti-igennnal  neuralgia,  occuri'ing  in  the 
second  and  third  di\-isi()ii  of  the  left  side  three  yi-ars  following  removal  of  a 
meningioma  from  the  c()n\-exity  of  the  right  cerebellar  hemisphere,  which  was 
docrilied  hy  Paxlrigiiez- Arias  1(1).  The  jiatient  also  suffei'ed  intermittent 
houts  of  intracramal  hypertension.  Three  e|)isodes  of  tic  douloureux  were 
relie\-ed  hy  intraxcnous  procaine. 

l\i'\'iew  of  the  literature  to  date  re\H'als  only  these  seven  cases  of  con- 
tralateral trigennnal  nem'algia.  Two  of  these  cases  were  acoustic  nerve  tu- 
mors and  fi\-e  were  meningiomas.  Of  the  latter,  thri'e  were  meningiomas  of 
the  lateral  recess  oi'  cerehellojiontine  angle  and  two  were  meningiomas  in- 
volving other  portions  of  the  cerehellum. 

We  present  two  additional  cases  of  meningioma  of  the  cerebellopontine 
angle  with  contralateral  facial  pain.  The  i)henomt'non  and  significance  of 
contralateral  trigennnal  nem'algia  are  discusst'd.  In  addition,  cases  from  the 
literature  with  contralateral  trigeminal  hyjH'sthesia  and  or  contralateral  in- 
\-ol\-enient  of  the  acoustic  nerve  are  discussed.  Formulations  of  the  patho- 
physiology involved  are  sunnnarize(l. 

Case  Reports 

CASi;  L  A  IS  yi  ar  olil  woman  was  adiuil t ed  to  tlie  liosiiital  ill  195!)  for  evaluation  of 
imlil  III  iiii|iaiiM>  and  | uofjic  ssixc  i^ail  dist mi )aiici'  of  1.5  >-c-ars'  duration.  l)>-s|iliagia.  dys- 
.■irtluia,  .and  \  isual  coniplainls  were  inoiv  ncrnt  syin| >t oins.  Prom  1!)50  on.  the  I'atient  eoin- 
jilamed  of  sliar|i.  laniaiiat inif  left  tarial  ]i,aiii  in  the  lirst  and  second  division-  of  thi'  tri- 
geminal nei  \  e.  The  ]iaiii  was  a<j:i;ra\  al ed  1>\-  swallow  uil;.  It  had  increased  in  se\  erit>'  up  to 
1!).55  and  narcotics  were  iv.inired  (nv  relief. 

The  neuroloyiical  examination  in  1!)55  rexialed  horizontal  and  vm-tical  nystagmus, 
diminished  corneal  ivflexes  l)ilat(  rally,  rmht  low.  r  facial  weakn(-.<s,  diminished  risht  caloric 
response,  and  diminished  ]iliaryn}ieal  reflexes  lulater.-dly.  The  patient  was  un.alile  to  walk 
without  support.  Hinhl-sided  s] .ast Kat hyperrellexia.  l.ilateral  Bahinski  si^ins,  and  left- 
sidi  il  ataxia  wi  re  noted,  llc  ai'intr  and  sensation  were  intact.  Lumli.ar  ]iuiictiire  rcNcaled  an 
opeiiim;  pn  ssme  ,4  2'M)  mm  of  water;  the  ceivhrosiiiiial  lliiid  protein  was  350  ni^';  .  The 
p.itii  III  ieeei\-ed  ile\(  ii  mfn>ions  of  st  1 1 1  la  m  i  d  I  He  with  ti  niporar>'  relief  of  pain.  The  nenre- 
lo'jical  examination  lour  xcais  lati  r  re\-ealed,  in  adilition  to  the  al)o\'e  tindintis,  a  mild 
oii;amc  mi  nial  syndiomi  .  liilateial  iaiaal  li>  pali;esia.  riiilit -sided  hearing  loss,  limitation  of 
upward  ti.izi',  and  ilet'ecti\e  opticokimilc  n\'stagnilis. 

Skull  films  showed  no  .al)iiorinalit>-  of  the  petrous  p>-ramids.  The  ))noumoonc(^plialogram 
demonsti.iti  d  llie  lourth  xentricle  lo  lie  deviated  hackward  and  to  the  li-ft.  Tlie  corehollo- 
]ioiitme  amile  cisterns  did  not  fill  with  air.  The  \erteljial  arteriogram  m  the  frontal  iiro- 
.ieclioi,  -flowed  a  moderate  11, .ward  -11111  medi.il  displacement  of  tin-  first  ].art  of  the  right 
siipi  iior  CI  reliellar  arti  rw  The  li.asilar  artia\'  descrilied  an  ,arcu;ite  course  toward  the  left. 
In  tlie  L-iter.al  \  lew  there  was  ele\  :itii)n  of  the  first  jiart  of  the  superior  cerehellar  art(n-y. 

.\l  oper.ition  a  large,  encapsulated  tumor  was  tound  in  the  right  ceretx'lloponl  me  .ingle. 
Tlie  tumor  extended  through  tlie  iiotcfi  of  tfie  liaitorium  cerehelli.  .Viitopsy  re\e;iled  it  to 
lie  a  meningioma  which  arose  from  the  diir.a  o\(rl>ung  the  petrous  apex.  Tlie  tumor  filled 
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tlie  right  side  of  the  ])(islcii(ir  i'ns>a  and  jirojcrUMl  intd  llic  middle  fossa.  The  mass  em- 
bedded itself  into  th(>  lislit  lateral  aspci-t  of  llic  hrain  stem  causinti  sc\(  re  conipression, 
distortion,  and  medial  displacemenl ,  greatest  at  the  le\-el  of  the  jiuiis.  There  were  fresh 
hemorrhages  in  1  he  (efinienlum  an<l  base  of  the  rifjht  side  of  the  pons  and  in  the  lateral 
aspect  of  the  iitihl  eeivbral  lieinisjihere. 

CASl':  II,  A  57  ^■ear  (dd  woman  was  admitted  to  the  hospital  for  the  first  time  in  I960 
liecaii-r  of  inaliilil>'  lo  maintain  her  balance.  Viw  years  ]irior  to  admission  the  palii^nt 
complained  of  ]iain  on  the  to]i  of  her  head.  TliK'e  >ears  prior  to  admi.s.sion  she  reported 
pain  on  the  Icjl  side  of  the  face  of  a  buininn  i|liallt\'.  Left  orbital  pain  was  also  present. 
Two  years  ]irior  to  :idmission  she  noted  decreased  liearinti  m  the  right  ear;  tinnitus  was 
greatest  in  the  left  ear.  Imiiairment  of  control  of  her  right  foot  was  noted.  Six  months 
lirior  to  admission  the  right  side  of  her  face  became  minib.  Swallowing  diHicnlly  and  nasal 
regurgitation  followed. 

The  neurological  examination  re\-ealed  the  patient  to  be  oiienteil  and  alert.  The  g.iit 
was  wide-based  and  staggering  and  slie  tVll  to  either  side.  The  Homberg  test  w;i.~  posit  nc; 
she  fell  to  tlu-  right.  There  was  transient  n.\sl,igmiis  (Jii  light  lateral  gaze  and  su>tained 
fine  nystagmus  on  left  Liti  ial  gaze  which  wa.-  iiKivased  on  head  extension.  The  right 
corneal  reflex  was  absent;  there  was  diminished  sinsation  to  pin  prick  on  the  right  side 
of  the  face  and  tongue.  Hearing  was  decreased  in  the  right  e.ir.  There  was  no  facial  weak- 
ness. Tiie  soft  jialate  moxed  w(dl  but  the  phar>-ngeal  reflex  was  dimini.-hed.  The  iiatient 
showed  slight  tremor  on  tinger-in)se  testing;  heel-knee  testing  was  slower  on  the  left.  The 
biceps  reflexes  were  Ijrisk  ;  there  were  bilateral  B.abinski  signs.  Caloric  tests  revealed  an 
absent  response  on  the  riglit  ;  flu  n  spons:-  on  the  left  was  normal. 

Skull  films  and  tomograms  through  the  i)etrous  bones  were  unremarkable.  The  imeumo- 
encephalogram  showed  symmetrical  dilatation  of  both  lateral  and  tliird  \entii(des.  The 
aqueduct  and  floor  of  the  fourth  \-entri(  le  were  markedly-  dex  i.ited  backward.  The  fourth 
ventricle  was  displaced  toward  the  left.  Thi'  left  \-eriebr,d  arieiiogr.ini  demonstrated  the 
basilar  artery  to  be  close  to  the  (di\  vis.  The  su]ierior  cerebi  liar  artei>-  w.as  arched  upward. 
In  the  later  jiliases  there  was  a  stain  inimediatid\-  |)osleiior  to  the  basilar  artei\-  at  th(> 
level  of  th(  jiosterior  (Imoid  and  (dnus.  In  llu  frontal  pro.i(>ction  the  posterior  cerebral 
and  superior  i-en  belLir  arteries  wen^  arched  upward. 

The  patii  lit  w.is  admitted  for  the  second  time  m  1962  with  progressive  symptoms.  Her 
gait  and  coon  Imai  ion  were  more  impaired;  bhiiimg  of  \-ision  was  noted.  Neurological  ex- 
amination showe<l.  in  adihtion  to  inciv.ise  in  the  ]ire\ious  liiuhims.  decivased  left  corneal 
reflex,  de\-i,at  ion  of  the  tongue  to  the  ntiht.  and  wcakic-.-  ,,|  ilic  ic^lii  .  \i  i  nn  it  ies.  Xx'stag- 
mUS  was  Jiresent  on  lateral  and  \-|-l1li-al  gaze.  ( )pl  icokinel  ic  n>  >t  auinn-  .absent. 

Lumbar  imncture  yielded  a  ]ire.ssure  of  250  mm  of  water.  The  protein  wa.s  192  mg'r. 
The  audiometric  examination  ivxaaled  a  total  unilateral  hearim:  lo--  on  the  right.  The 
electroence])halogram  was  normal. 

Right  suboc(ipital  craniotomy-  was  carried  out.  .V  firm  menuigionia  was  h)und  in  the 
right  cerebellopontine  angle.  The  capsule  w.i,-  inci.sed  anil  the  content-  remo\ed.  Tumor 
was  removed  from  the  internal  amlitory  meatus.  The  capsule  of  the  tuiiioi  w.i-  ci latiid.it ed 
but  capsule  lying  on  the  brain  stian  w.is  not  disturbed.  The  origin  of  thi'  liiiiioi'  from  the 
junction  of  the  medial  side  of  the  petrous  ])ynimid  with  the  tentorium  ceiebelli  was  coagu- 
lated. Postoperatively  th(>  patient  improved  steadily.  Facial  jiain  did  not  recur. 

Discussion 

Botli  of  tliose  patients  luirhorcd  i-i-^lit  (•crchelloitoiitinc  aii^lc  inciiiiiiiionias 
which  arose  from  the  ])etroiis  pyi'tiiiiid.  He\-iUa  h;is  notcil  ;i  | ifcihiiiiiiiaiicc  of 
right  ('erchellopoiitiiic  'dnglv  iiK'iiiiigiioiiias  as  ojjposi'd  to  tho.-c  arisiiii^  froin  the 
left  side  (7).  These  tumors  ctiiised  coiitrahiteral  hd't  facitil  ptiin  which  etich 
patient  had.  It  is  noteworthy  that  this  symptom  occurred  toward  the  michUe 
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of  the  patient's  preoi)eiativ('  couisc.  In  one  case  the  pain  was  severe  enough  to  I 
necessitate  the  use  of  narcotics;  in  the  other  case  it  was  less  severe.  It  is 
hkely  that  contralateral  symptoms  occur  more  frecjuently  than  is  generally 
appreciated. 

In  the  first  case  reported,  the  left  facial  pain  started  six  yeai's  after  the  ap-  1 
pearance  of  unsteadiness  of  gait.  The  pain  resembled  tic  douloureux  in  that  it  i 
was  sharp  and  lancinating.  It  was  aggravated  by  swallowing.  Narcotics  gave 
only  partial  relief.  Objective  evidence  for  involvement  of  the  left  cranial 
nerves  was  slight.  There  was  more  evidence  for  involvement  of  the  I'ight  side 
of  the  brain  stem;  right  facial  weakness  was  present  and  the  right  caloric 
response  was  diminished.  In  the  second  case  reported,  the  pain  l)egan  two 
years  after  the  appearance  of  headache.  The  patient  complaincMl  of  burning 
left  facial  pain  and  left  orbital  pain.  At  this  time  there  were  signs  jjointing  to 
involvement  of  the  right  cranial  nerves.  By  the  time  of  the  patient's  second 
admission  this  pain  had  subsided  spontaneously. 

In  the  cases  i'ec()i'(lc(l  in  tlie  literature,  contralatei'al  trigeminal  neuralgia  ' 
has  varied  fi'on)  excruciatingly  si'vt're  pain  to  only  moderate  severity.  It  has 
resembled  true  trigeminal  neuralgia  in  character  in  that  there  has  been  no 
sensory  loss.  Precipitation  of  pain  by  movement  and  characteristic  trigger 
zones  have  been  desci-ibi'd  in  the  literature. 

There  has  been  grt'at  variability  in  the  corneal  reflexes.  They  have  been 
present  bilaterally,  absent  bilaterally,  absent  ipsilateral  to  the  tumor,  or 
absent  contralateral  to  the  tumor.  Hypacusia,  ipsilateral  to  the  tumor,  has 
been  mentioned  in  two  cases;  this  finding  was  also  noted  in  our  two  cases. 
Caloric  responses,  ipsilateral  to  the  tumor,  have  been  diminished  in  our  cases. 

While  contralateral  trigeminal  neuralgia  is  interesting  from  the  clinical  and  i 
pathological  point  of  view,  its  significance  is  emphasized  when  surgical  ther- 
apy is  considei'eil.  In  this  situation  it  is  of  utmost  importance  to  discern  the 
true  nature  of  the  contialateral  trigeminal  pain,  to  ascertain  the  site  of  the 
tumor  by  .study  of  all  neurological  signs  present,  to  establish  the  anatomi- 
cal relationships  hy  neuroradiologic  procedures,  and  to  intervene  surgically  on 
the  correct  side. 

In  addition  to  contralatei'al  trigeminal  neuralgia,  other  contralateral  signs 
such  as  trigeminal  liyjiestliesia  and  oi-  deafness  may  be  present.  In  reviewing 
monographs  on  posterior  fossa  meningiomas  such  contralateral  signs  are  oc- 
casionally mentioned.  Gushing  and  Eisenhardt  (8),  in  their  group  of  sub- 
tentoi'ial  and  recess  meningiomas,  disctiss  three  patients  with  contralateral 
manifestations  (Table  III,  Cases  1,  4,  6).  In  these  cases  the  tumor  arose  from 
the  lateral  or  sigmoid  sinus.  D'Errico  noted  three  cases  in  which  hypesthesia  of 
the  face  was  present,  out  of  ten  cases  of  meningioma  of  the  cerebellar  fossa 
(9).  Cazzato  (TO  I  described  in  detail  a  case  of  a  meningioma  of  the  lateral 
wail  of  the  left  postiTior  fossa  which  caused  trigeminal  and  right  acoustic 
deficit  (trigeminal  neuralgia  was  not  present).  Apparently  the  homolateral 
fifth  and  eighth  crainal  nci\-es  weic  intact.  Brown  and  Love,  reviewing  55 
cases  of  meningioma  of  the  cerebellopoiuine  angle,  noted  bilateral  hearing 
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loss  ill  cases,  bilateral  corneal  anesthesia  in  12  cases  (one  case  had  only 
coiitralatei'al  corneal  anesthesia)  and  two  cases  of  bilateral  facial  weak- 
ness (111.  Otliei'  papers  dis(aissinti;  meningiomas  of  the  posterior  fossa  ha\-e 
included  cases  in  which  similar  findings  were  present  (12,  131.  In  addition, 
contralateral  trigeminal  liypesthesia  has  been  recorded  in  cases  of  acoustic 
ner\'e  tumor  ( 14,  lo ) . 

As  fai'  as  pathopliysioldgy  is  concerned,  it  is  apparent  that  disjjlacenient  and 
rotation  of  the  brain  stem  proiluce  stretching  or  compression  of  the  fifth 
nerve  which  leads  to  trigeminal  pain,  ("astellano  and  Piuggiero  point  out  that 
the  trigeminal  iiei-\-e  is  most  easily  injured  since  it  is  pushed  against  the 
sharp  superior  margin  of  tlu'  petrous  bone  iKil.  They  have  illustrated  lateral 
disidacement  and  I'otation  of  the  brain  stem  in  a  case  of  meningioma  of  the 
c(>rebellopontine  angle  (Fig.  o2).  lv(»tati()n,  lateral,  forward  or  backward  dis- 
placement of  the  brain  stem  may  take  place.  1  )isplac(rnents  of  this  type 
have  been  illustrated  in  the  liti'ratui'e.  Ivussel  and  Hucy  (13l  include  a 
photograph  (Fig.  4l  of  a  meningioma  of  the  lateral  recess  with  distortion  of 
the  pons.  Bilateral  signs,  inchiding  trigeminal  liypalgesia,  were  present.  In  a 
case  of  acoustic  neurinoma  Cushing  (14i  illustrated  the  displacement  of  the 
brain  stem  with  stretching  of  the  homolateral  and  kinking  of  the  contra- 
lateral trigeminal  nerve  (Figs.  194  and  1951.  This  patient  also  had  bilateral 
facial  hyiiesthesia. 

Hamby's  descrij)tion  of  a  cerebellopontine  angle  meningioma  is  of  interest. 
The  patient  was  a  54  year  old  woman  who  suffered,  in  addition  to  other 
symi)toms,  severe  paroxysmal  pain  in  the  right  ophthalmic  division.  E\i)lora- 
tion  of  the  ligiit  cerebelloijontiiie  angle  showed  the  right  fiftli  nerve  to  be  run- 
ning directly  downward  instead  of  upward  and  forward.  Its  lower  end  was 
tightly  compressed  between  the  pons  and  the  incisura  of  the  tentorium.  The 
root  was  sectioned.  Displacement  of  the  ]ions  caused  it  to  a])pear  enlarged, 
not  unlike  a  ])ontine  glioma.  Autopsy  revealed  a  meningioma  6  X  4  X  0.5  cm 
111  size  in  the  left  cerebellopontine  angle  which  disjjlaced  the  cei'ebellum  and 
l)raiii  stem  backward  and  to  the  I'iglit. 

Doring  reported  studies  of  tlie  histology  of  the  entire  brain  stem  in  cere- 
liellopontine  angle  tumors  (17).  He  demonstrated  that  changes  may  occur  on 
both  sides  of  tlie  brain  stem  in  cases  of  unilateral  tumor.  He  presented  an 
illustration  of  bilateral  gliosis  in  the  descending  t rijiieiiiinal  tracts  which 
is  germane  to  our  pi'csent  discussion  of  contralateral  -i:j:n-.  In  general,  he 
found  rather  extensive  chronic  changes  in  the  brain  stem  and  attributed 
high  mortality  in  ojjeratioiis  to  these  alterations. 

Tlie  ^•ertebl•al  angiogram  plays  a  role  in  the  diagnosis  of  cerebellopontine 
angle  tumors.  Upward  disi)lacemeiit  of  the  first  part  of  the  superior  cerebellar 
artery  has  been  describe(l  by  Kliiliiaiii  and  Sil\-ersteiii  as  useful  in  ascertaining 
the  pi'eseiice  of  an  extra-axial  tumor  of  the  cerebellopontine  angle  (18l.  Olsson 
has  desci'ibed  changes  in  the  \-ertebral  angiogram  in  acoustic  nerve  tumors 
(19).  From  an  experimental  point  of  vii'w.  Cooper  and  Stellar  were  unable  to 
confirm  dis])lacemeiit  of  the  brain  stem  by  \-ertel)ral  arteriography  in  an 
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acute  animal  experiment  (20).  They  inflated  balloons  in  the  cerebellopontine 
angle  in  dogs  and  i)roduced  reversible  signs  such  as  ataxia  and  loss  of  the 
ipsilateral  corneal  reflex.  However,  it  is  perhaps  unlikely  that  such  an  acute 
experiment  could  duplicate  the  slowly  progressive  changes  that  occur  with  an 
enlarging  tumor. 

We  wish  to  distinguish  contralateral  involvement  of  the  fifth  or  eighth 
cranial  ner^•es  due  to  an  angle  tumor  from  bilateral  cranial  nerve  signs  due  to  a 
benign  or  malignant  midline  tumor.  Aleningiomas  arising  from  the  clivus  oi- 
tentorium  or  pontine  gliomas,  as  well  as  other  midline  tumors,  may  cause 
bilatci'al  inx-dhcnicnt  of  the  ci-anial  nt'i'ves.  Another  condition  which  must  be 
distinguished  is  bilateral  acoustic  nei-ve  tumor  which  obviously  may  produce 
bilateral  sign>.  .Vlajouanine  and  associates  have  given  an  interesting  example 
of  the  iineiunoencephalographic  picture  in  such  a  case  with  lifting  of  both 
cerebelloi)()ntine  angle  cistei'us  (21  I.  ( )bi'ador  has  recently  described  the  surgi- 
cal therajjy  carried  out  in  such  a  case  (22). 

Summary 

Two  cases  of  meningioma  of  the  cerebellopontine  angle  producing  con- 
tralateral trigeminal  neuralgia  are  reported.  Contralateral  trigeminal  neuralgia 
is  a  rare  but  important  symptom;  its  severity  may  focus  attention  on  the  side 
opposite  to  the  true  site  of  the  lesion.  It  should  be  evaluated  in  the  pi'r- 
spective  of  other  neurological  signs  and  symptoms  and  neuroradiologic  stud- 
ies. Care  must  be  taken  so  that  operative  intervention  is  directed  to  the  side 
of  the  tumor.  Only  seven  such  cases,  five  meningiomas  and  two  acoustic 
nerve  ttmiors,  ha^•e  been  reported  jireviously  in  the  English  and  Euro])ean 
literature. 
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The  Responsibility  of  Being  an  Obstetrician 
and  Gynecologist 

MARCEL  HEIMAN,  M.D.* 

A  jisychiatrist  addressing  you  on  your  responsibilities  might  easily  be  con- 
sidered presumptuous  so  let  me  hasten  to  say  that  the  title  should  be  extended 
to  read  "as  seen  by  a  psychiatrist." 

I  do  not  aim  to  take  a  straight  course  but  will  meander  in  this  or  that  direc- 
tion, and  at  random  touch  upon  what  I  think  are  important  matters.  We  shall 
speak  of  the  social  responsibility,  especially  in  the  changing  world  in  which 
we  live,  we  shall  touch  upon  the  moral  responsibility  and  in  passing  may 
wonder  how  medical  schools  select  students  both  of  the  highest  intellect  and 
the  highest  character;  we  shall  comment  on  the  legal  responsibility  in  regards 
to  those  instances  requiring  our  attention  in  addition  to  the  Medical  Practice 
Act  which  regulates  the  iclationshiii  between  physician  and  patient — and  fi- 
nally we  shall  touch  upon  some  matter  of  practical  importance. 

Just  to  mention  one  aspect  of  our  social  scene:  We  are  witnessing  a  signifi- 
cant change.  Until  recently  the  physician  as  an  individual  visited  the  family 
of  which  his  patient  was  a  member,  and  it  was  within  the  home,  in  the  family 
setting  where  the  physician  and  the  patient  met.  This  situation  became  re- 
versed when  the  doctor  stopped  visiting  the  family  and  began  to  see  the 
patient  cither  in  his  office  or  in  the  hospital;  while  formerly  the  physician  as 
an  individual  was  confronted  ])y  the  family  as  a  group,  now  it  is  the  patient 
as  an  individual  who  is  confronted  by  the  doctor,  who  now  in  turn  is  sur- 
rounded by  his  jditiilij,  iianiely,  all  those  pei'sons  who  form  the  medical  team. 

In  most  instances,  the  taniily  repi'escnts  a  source  of  strength;  being  taken 
out  of  the  fannly  setting  reduces  the  strength  of  the  patient  and  increases  his 
need  for  emotional  support.  When  the  ])atient  reaches  the  office  or  the  hos- 
pital, he  is  not  met,  however,  by  the  physician  who  by  his  education  and 
makeup  is  ])repaicd  and  icady  to  give  the  emotional  support  the  patient 
needs.  Instead,  the  patient,  is  met  Ijy  a  member  of  the  doctor's  medical  team, 
a  person  who  is  sjiecially  and  highly  trained  in  his  subspecialty,  but  poorly 
or  not  all  ti'ained  in  understanding  the  emotional  needs  of  the  patient  and 
in  responding  enipathically  to  those  needs. 

Although  most  ('\-ery  physician  in  the  course  of  his  life  goes  through  the 
embarrassing,  hunnliating,  and  ui)setting  experience  of  Ijeing  a  patient — albeit 
a  special  patient  being  a  meniht'r  of  the  elite  profession — once  he  is  back  on 
his  feet  again  eveiything  is  quickly  forgotten. 

In  preparing  for  the  establishment  of  a  new  medical  school,  as  we  cur- 
rently are  at  Mount  Sinai  Hospital,  we  are  faced  with  an  almost  impossible 

Addrrss  given  to  tin'  .Funioi'  Fcllow.s  of  the  American  College  of  Ob.stetri('ians  and 
Gynec(il()<;i>ts.  DiMuct  III.  All.ntown.  Pa.,  December  4,  1965. 

*  ( 'liiiir.il  (.1        r|ii,iii\-.  The  Mount  Sinai  School  of  Medicine;  Attending 

P.-^ycliiatri^t,  J:)(  iiaitnieni  uf  J^^vchiaiiy,  The  Mount  Sinai  Ho,spital,  New  York,  N.  Y. 
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tat^k.  Side  li>'  siilc  witli  an  ('\-cnnor('  iii('reasiii<2;  i-t'placcinciit  of  the  physician 
l)y  inacliiiics,  ha-  i^rowii  the  rcahzation  that  ciiiotional  factors  arc  not  only 
important  in  the  causation  of  ilhicss  and  disease  hut  that  emotional  factoi's 
also  i)lay  an  e(|ually  im])ortant  I'ole  in  the  patient's  improvement  and  road 
towards  health.  Therefore,  the  |)hysician  of  tlie  future  nee(ls  to  he  a  jierson 
highly  skilled  in  all  the  mechanized  aspects  of  medicine  while  at  the  same  time 
he  has  to  he  fully  aware  that  human  needs  can  only  he  satisfied  t)y  other 
human  heings. 

Few  of  us  can  fully  realize  what  the  ])ractice  of  medicine  will  he  like  when 
the  skill  of  a  computer  machine  will  compete  with  or  e\-en  exceed  the  skill  of 
the  average  jihysician.  How  easy  it  will  he  to  foi-get  that  the  most  important 
drug  the  physician  has  to  presci'il)e — is  himself.  How  many  physicians  will 
be  like  the  bottle  in  .Mice  in  \\'onderland  that  had  a  label  "di'iiik  me."  How 
many  of  us  will  know  the  pharmacology  of  the  drug  called  'doctor,'  its  thera- 
peutic doses,  its  side  effects? 

As  you  know,  in  psychiatric  practict',  especially  in  tlii)~e  instances  where  no 
drugs  are  used  at  all,  the  thera]')eutic  relationship  is  based  on  the  skillful  use  of 
himself  by  the  physician.  I  believe  there  is  no  specialty  in  addition  to  psy- 
chiatry, whei'c  this  undei'staiiding  is  diovc  important  than  in  obstetrics  and 
gynecology.  When  nseil  skillfully,  this  relationshi])  becomes  therapeutic;  in 
reverse  it  can  be  harmful. 

Why  does  an  obstetrician-gynecologist  have  to  imderstand  the  nature  of  the 
relationship  between  him  and  his  jiatient  any  moi'e  than  any  other  specialist? 
The  reason  lies  in  the  nature  of  his  patient's  illness  and  in  the  nature  of  the 
organ  system  foi-  which  she  seeks  the  physician's  help. 

All  this  can  be  sunnned  up  in  one  woi'd:  sex,  of  course  in  its  widest  sense. 
His  is  a  specialty  that  deals  with  the  j)hysiology  and  pathology  of  the  re- 
productive system.  Although  the  sexual  act  I'epresents  only  a  small  part  of  the 
repi'oductive  cycle,  there  are  numerous  conscious  and  unconscious  links  that 
tie  sex  to  e\-ei'y  phase  of  the  i-epi'oduct i\'e  cy(de. 

Thei'cfoi'e,  it  is  the  pi'i\ilege  and  the  responsibility  of  the  gynecologist  to 
1)  understand  sexual  matters,  2)  to  in(|uire  into  them,  and  3 1  counsel  the 
patient  regarding  them.  More  about  that  later. 

Let  me  start  out  by  describing  first  the  doctor-patient  relationship.  There 
are  two  aspects  to  the  doctor-patient  relationship — a  I'ealistic  and  an  un- 
realistic one.  The  former  is  the  actual  situation  in  which  one  pei'son  who 
needs  and  wants  help  to  relieve  discomfort,  pain,  symptoms,  or  comjilaints 
-ifks  tile  help  of  anothei'  person,  the  physician,  who  is  not  only  tiamed  to 
gi\-e  help  but  is  also  interested  in  doing  so.  Although  the  physician  is 
representative  of  a  category,  not  all  physician-  are  alike.  Like  apples,  some 
are  hard  and  some  are  soft,  some  green  and  some  i-ipe.  A  patient's  complaint 
that  a  physician  is  "too  hard"  on  her  could  at  times  be  an  accairate,  objecti\e 
appraisal.  There  are  many  factors  which  determine  the  way  a  i)atient  relates 
to  a  jihysician:  his  title,  reputation,  skill,  apjiearance.  age,  sex,  and  many 
others. 
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Rciiai-illos-;  of  whcthci'  oi'  not  we  recognize  it,  there  is  another  element  to 
tile  physician-patient  "i'a|ip()i-t"  which  is  less  obvious  and  less  realistic  but 
ever-present  ami  peiliaps  nioi'e  important  than  the  realistic  relationship.  This 
phenomenon,  known  as  traiisfertaice,  plays  a  vital  part  in  the  therapeutic 
process.  Transference  means  that  the  patient  relates  to  her  physician  in  a 
way  in  which  she  had  I'elatcd  to  an  important  person  in  her  life  previously, 
generally  her  mother  and  father.  This  is  more  or  less  independent  of  any  of 
the  physician's  qualities.  Transference  may  manifest  itself  in  jiositive  or  nega- 
tive feelings  towards  the  physician  or  a  combination  of  the  two.  At  times  one 
side  of  this  double  feeling  I  ambivalence ) ,  although  i)resent,  is  not  oj^enly 
expressed. 

The  jKitit'iit  may  look  upon  the  gynecologist  not  only  as  a  healer  but  also 
as  a  giving  mother.  By  the  same  token  the  patient  will  not  only  look  forward 
to  obtaining  fi'oni  hei'  ])hysician  what  she  did  not  get  as  a  child;  she  may  also 
tran-^fer  to  him  the  disappointments  she  experienced  in  childhood  with  either 
mother  or  father  or  both. 

An  impoi'tant  aspect  of  the  transference  in  the  obstetrician's  i)atient  is  the 
fact  that  it  is  to  a  greater  extent  of  a  sexual  nature  than  in  other  si)ecialties. 
Sexual  feelings  and  wishes,  as  well  as  fears,  are  regular  occuri'ences  as  part  of 
transference.  Since  your  spi'cialty  deals  with  the  physiology  and  pathology  of 
the  sexual  oi'gans  you  must  be  constantly  awai'e  of  this  aspect  of  the  physician- 
patient  relationship.  Aside  from  the  psychiatrist,  there  is  no  pliysician  as 
much  exposed  to  the  affectionate  feelings  of  his  patients  as  the  obstetrician- 
gynecologist.  To  be  "made  up  to"  by  young  attractive  women  is  a  boost  to  the 
vanity  of  most  men.  Having  learned  about  the  basic  facts  of  transference,  the 
obstetrician  should  take  this  in  stride,  realizing  that  part  of  this  "spon- 
taneous" affection  might  be  a  distant  echo  of  the  feelings  the  woman  had  as  a 
child  towards  her  father.  But  this  is  only  half  of  the  situation.  Regardless  of 
whether  or  not  he  is  flattered,  the  obstetrician  must  be  aware  of  the  fact  that 
jiart  of  this  affection  his  patient  displays  toward  him  also  rejireseiits  her 
wish  as  a  child  to  be  close  to  mother.  The  need  for  such  attachment  towards 
mother — at  times  takes  grotesque  forms.  Once  an  obstetrician  called  me,  partly 
in  embarrassment  and  partly  in  desjiair,  because  of  a  strong  infatuation  a 
patient  had  for  him.  A  woman  he  had  delivered  could  not  let  him  out  of  her 
sight;  from  early  morning,  she  wheeled  her  baby  in  the  carriage  around  antl 
around  the  office  building  where  he  practiced  just  to  catch  a  glimpse  of  him 
arriving  or  leaving.  He  was  embarrassed  because  he  could  not  imagine  what 
he  had  done  to  bring  about  such  a  reaction,  and  he  was  in  despair  because 
this  w()man"s  belun'ior  was  licginning  to  intei'fere  with  his  practice. 

liegai'dlcss  of  whether  or  not  the  patient  sees  in  you  her  idealized  father,  her 
faiitasied  l()\-er,  her  protectixe  mothei-  or  iiei'  fi'ustrating  and  disappointing 
niothei-,  these  feelings  leax'e  the  patient  wide  open  to  be  hurt.  Because  of  this 
incrt'ased  vulnei'ability ,  the  demands  on  you  are  greater  and  so  is  your  re- 
sponsibility. Although  tlK'i'e  ai'e  differi'iices  of  degree,  and  I  emi)hasize  this, 
nevertheless,  a  patient  with  such  feelings  towai'ds  yon  is  similar  to  a  patient 
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(uider  anesthesia,  unik'r  the  influence  of  (h'lij^s  or  unch'i'  liypnosis.  E\-('ry 
physician,  you  in  you)-  specialty  in  particuhti',  needs  to  worlc  constantly  on 
inci-easinfj;  liis  understanding  of  his  relationshi])  to  his  patient. 

Because  of  the  intimate  nature  of  the  sexual  organs  of  your  patient,  and 
their  use  for  sex  as  well  as  I'epioduction,  you  are  more  likely  than  not  to  be 
the  first  ])hysiciaii  m  wIkuii  a  woman  may  confide.  This  is  hoi'ue  out  hy  some 
of  the  patients  \\\n)  are  refeired  to  me  l)y  your  colleagues  for  consultation. 
To  whom  is  a  young  woman  going  to  turn  if  after  a  few  years  of  marriage  her 
husband  turns  away  from  hei',  rarely  if  ever  having  sex  with  her  and  is  being 
seen  mastm'bating  by  his  wife?  AMien  she  finally  found  courage  to  tell  the 
obstetrician  about  it  he  I'calizes  that  he  is  dealing  here  with  a  pi'oblem  l)eyond 
his  ability  to  cope.  Your  abiliti/  to  listen  gives  your  patient  the  freedom  to 
speak. 

There  is  no  (|uestion  that  it  is  difficult  to  be  sympathetic  and  undei'standing 
and  yet  to  remain  objective.  Perhajis  tlu-  closest  intimacy  in  the  doctor-|)atient 
relationship — at  least  on  a  physical  level — is  to  examine  the  patient  \ag- 
inally.  In  the  course  of  his  training  in  medical  school  and  latei-  as  intern  and 
resident,  the  physician  has  learned  to  establish  a  variety  of  defenses  which  are 
necessaiy  in  dealing  with  the  sick.  \\'hen  exannmng  a  patient,  the  sensitive 
touch  of  his  lingers,  used  in  love-making  to  give  and  bring  plcasm'e  while 
fondling  the  genitals  of  a  woman,  this  same  sensitive  touch  has  now  become  a 
tool  with  the  aim  to  diagnose  and  to  heal.  The  degree  and  peilection  which 
may  be  achieved  in  changing  tlie  desirable  "body"  of  a  woman  into  an  object 
of  medical  interest  at  times  dei)eiid  on  tlu^  age — of  the  patient  and  of  the  phy- 
sician. 

The  distance  and  detachment  of  the  i)hysician  from  his  patient's  physical 
symptoms,  his  neutrality  in  regard  to  them,  is  essential  foi-  the  practice  of 
medicine.  The  maintenance  of  such  an  attitude  becomes  (luickly  weakened, 
when  the  patient's  illness  ci-eates  a  resonance  in  the  physician  because  he  or 
a  member  of  his  family  is  svdfering  fi'om  the  same  illness.  For  instance,  a 
physician  who  just  lost  his  wife  due  to  cancer  of  the  ovaries  woidd  be  super- 
human— or  rather  less  than  human,  if  he  would  remain  object i\e  when  find- 
ing the  same  condition  in  his  i)atient.  The  jiersonal  experience  in  the  life  of  tlie 
physician  alters  the  responsivity  in  him.  It  will  take  time  till  the  I'esonance 
becomes  lessened  and  the  doctor  l)ecomes  again  properly  insulated  and  his 
objective  judgment  reestabli-luMl. 

Hovveyer,  regarding  matters  of  sex,  in  the  widest  sense,  this  difficidty  of 
remaining  neutral  holds  ti'ue  even  if  we  are  dealing  with  condition-  not  nec- 
essarily labeled  i)athologic.  AMien  it  conies  to  emotion  and  sex,  tlu'  pos- 
sibility of  setting  up  i'e\-eii)erating  I'esponses  in  the  gynecologist  are  i)resent 
to  some  degree  all  the  time,  in  most  e\-ei-ybody. 

It  has  been  my  obsei-\-ation  that  it  is  easiei'  to  establish  defenses  in  order  to 
remain  ol)jecti\'e  regarding  the  physical  examination  of  the  patient,  than  to 
reach  the  same  degice  of  objecti\'e  interest  when  it  comes  to  discaiss  sexual 
matters  with  patients.  Similarly  to  a  woman  who  is  said  to  be  able  to  give  of 
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her  body  Init  not  of  her  soul,  so  is  it  more  diffioult  for  the  woman  patient  to 
talk  about  her  sexual  wishes,  fears,  feelings,  and  i-eactioiis  than  to  be  ex- 
amined— I  almost  said  sexually.  A  woman  can  I'cmain  completely  passive 
whvn  cxaniiiu'd;  she  can  detach  hei-sclf  fi'om  the  situation,  close  her  eyes  to  it 
in  eveiy  respect.  Whvn  exanuiu'(l  physically  it  is  the  doctor's  job  to  tell  her;  in 
discussing  sexual  matti'rs  the  i-e\-ei-sr  is  ti'tic:  she  has  to  take  an  active  part, 
she  has  to  tell  the  doctor.  But  no  woman  will  tell  you  if  you  are  not  ready, 
not  willing  or  not  prepai-ed  to  listen. 

In  order  to  he  a  gooil  physician  it  is  not  necessary  to  jiractice  medicine  for 
altruistic  reasons  only.  It  is  quite  compatible  with  the  responsibility  of  a 
physician  that  his  chief  motivation  is  to  give  service  to  his  patient  and  that 
service  comes  first  and  pi'ofit  second.  When  I  said  earlier  that  there  should  be  a 
continuous  self  analysis,  it  is  with  the  aim  in  mind  to  discover  those  hidden, 
at  times  rather  stibtle,  m()ti^•ati()ns  which  interfei'e  with  the  |)rimary  aim  of 
hel]iing  the  patient.  The  m()ti\('  that  has  heen  most  widely  publicized  and 
that  has  hurt  the  image  of  the  physician  most,  is  at  the  same  time  the  easiest 
to  recognize;  namely,  |ii  acticing  for  financial  gains. 

Yet  there  are  otlua-  motivations — f|uite  acct'ptable,  at  least  within  the  medical 
fraternity,  that  nhght  interfere  much  nwvv  with  the  primary  aim  of  helping 
the  jKitient ;  for  instance  putting  scientific  interest  first.  I'm  sure  that  you  are 
as  well  ac(|uainted  with  this  particular  problem  as  you  are  with  an  equally 
important  one,  namely,  when  there  is  a  conflict  regarding  a  patient  in  the 
hospital  between  e(lucation  of  the  physician  versus  service  to  the  patient.  I 
am  neither  holy  nor  wise,  and  therefore  I  do  not  have  answers  to  all  those 
questions,  but  I  do  think  that  every  physician  has  to  face  them  honestly. 
Should  a  hysterectomy  be  pei-foimed  because  the  residents  i-e(]uire  it  for  their 
training  if  the  indications  for  it  ■aw  not  (dearly  gi-\-en?  To  what  extent  does 
the  physician  feel,  imconscioiisly  of  course,  that  the  ])ati(ait  is  his  propei'ty, 
rather  than  that  he  is  in  the  service  of  the  i)atient? 

The  moi'al  and  legal  issues  raised  in  i-egai'd  to  experimentation  done  on  pa- 
tients is  pi'obably  too  well  in  your  memory.  Whenever  such  experimentation 
is  done  with  disregard  foi-  the  patient,  man  has  lost  his  value  and  his  dignity. 
The  physician  for  whom  the  patient  has  lost  human  value,  has  lost  as  much 
within  himself.  Irresponsibility  does  not  only  extend  to  financial  and  sci- 
entific moti-\-ations  interfering  with  service  to  the  jiatient,  there  are  others, 
j)ersonal  ones,  known  only  to  yourself.  Of  a  munber  of  them  I  shall  mention 
only  narcissism,  prestige,  and  sexual  gain. 

A  physician  should  not  tise  his  peculiar  relationship  to  his  |)aticnt  to  get 
either  financial  gains  foi'  himself  or  the  institution  in  which  he  works,  nor 
should  he  use  this  dependeiU  ivlationship  to  get  the  patient's  permission  to 
exiieriment  with  him.  The  same  holds  true  for  every  kind  of  sexual  relation. 
Consent  by  the  patient  given  under  conditions  of  the  therapeutic  relationship  is 
not  free  consent. 

Ill  the  give  and  take  of  the  tlua'apeutic  relationship  it  takes  some  time 
until  it  becomes  established  what  the  patient  wishes  to  get  from  the  doctor 
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and  what  the  latter  has  to  offer  to  the  patient.  I  Hke  to  i;:i\  r  an  example  from 
my  own  practice  to  illustrate  this  tug-of-war  between  doctor  and  patient. 

I  had  a  young  schizophrenic  girl  in  treatment,  a  very  gifted  person  whose 
days  are  spent  in  submitting  to  day-dreams.  Although  romantic  on  the  surface, 
the  sexual  nature  of  these  day-dreams  was  quite  obvious.  I  wanted  her  to 
reveal  the  nature  of  her  day-dreams,  she  refused,  eventually  she  won,  and  I 
came  to  the  realization  that  this  young  woman  had  to  live  her  life  completely 
asexual.  To  delve  into  the  underworld  of  her  fantasy  would  have  brought  her 
face  to  face  with  the  impossibility  of  having  a  sex  life.  The  next  stej)  was 
equally  important.  I  had  the  patient  and  her  mother  in  my  office  and  I  made 
it  clear  to  the  mother  that  in  the  foreseeable  future  her  daughter  will  not  be 
able  to  date,  to  go  out  with  men  and  to  plan  for  marriage.  Both  broke  down 
crying,  for  different  reasons.  The  mother  because  she  was  deeply  disappointed, 
the  daughter  because  she  was  finally  liberated.  My  intervention  protected  the 
patient  against  the  pressures  from  her  family. 

I  believe  a  young  obstetrician-gynecologist  is  well  advised  to  kecj)  in  mind 
that  some  of  his  patients  not  only  come  because  they  need  his  hel])  to  have  a 
baby  but  also  to  get  his  protection  against  family  pressure  to  have  a  i)aby. 
Infertility  is  one  of  the  symptoms  to  be  understood  from  this  point  of  view. 
The  woman  who  chooses  to  remain  single  is  the  easier  one  to  handle  than  the 
married  woman  who  beginning  with  dyspareunia  and  ending  in  miscarriage 
goes  through  the  gamut  of  reproductive  failures.  At  times  the  specialist  in 
your  discipline  fails  to  obtain  an  answer  because  he  did  not  ask  the  right 
question.  The  resjionsibility  to  his  patient  at  such  times  goes  countei'  to  the 
main  stream  of  the  culture  in  which  he  and  his  patient  live.  Tliat  patient  is  the 
exception  who  will  tell  you  that  she  is  in  a  conflict  between  not  wishing  a  child 
and  the  pressui'es  from  her  husband  or  family  to  have  one. 

The  physician  in  your  specialty  is  confronted  with  a  particular  lespoiisibil- 
ity  when  a  patient  has  a  need  to  be  mutilated  and  uses  the  ])hysician  as  the 
instrument  to  mutilate  her  by  operating  on  her.  In  those  instances  where  the 
patient  had  eveiy thing  that  is  reni(n'able  cut  out,  such  a  case  of  polysui'gery  is 
not  difficult  to  I'ecognize.  In  other  instances  it  is  most  difficult.  Let  us  take  the 
instance  of  a  i)atient  with  recuri'ent  l)lee(linti  tm'  which  the  patient  I'eciuests 
a  hysterectomy  and  the  physician  icluctantly  agiet's  although  the  indications 
for  such  an  operation  are  not  quite  given.  Should  the  healer  become  ex- 
ecutioner? 

In  such  a  situation  the  Hii)pocratic  and  the  legal  responsibility  coincide. 
It  is  for  the  physician  to  see  to  it  that  the  patient  gets  the  maximum  benefit — 
and,  we  may  add,  even  in  those  instances  where  the  patient  is  "dead  set"  on 
her  own  destruction. 

Although  I  expect  little  argument  to  the  contention  that  it  is  the  patient  and 
the  patient  only  whose  total  welfare,  physically  as  well  as  mentally,  is  the 
concern  of  the  physician,  thei-e  is  an  exception  to  that  too.  I  am  referring  to 
those  instances  wlieix'  tiie  ohstt'tiician  is  not  dealing  with  one  individual  but 
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with  more  than  one:  a  woman  who  is  iM-e<2;nant  or  a  woman  who  has  deUvered 
the  haby. 

I  shall  only  mention,  without  discussing  in  detail,  those  situations  where  the 
life  of  the  mother  and  of  the  fetus  are  at  stake,  and  the  ohsti'trician  has  to 
make  a  life  and  death  decision;  whose  life  to  sacrifice — whose  life  to  save. 

I  shall  rather  speak  about  matters  of  equal  importance  to  psychiatrist  and 
gynecologist.  It  relates  to  the  pix'vention  of  pregnancy,  to  therapeutic  abortion 
and  to  a  situation  related  to  it,  i.e.  the  decision  about  the  child  born  out  of 
wedlock. 

As  to  the  indication  for  a  therapeutic  termination  of  pregnancy,  I  believe 
that  it  is  important  foi-  you  to  understand  some  of  the  problems  that  are  in- 
volved when  such  indication  is  made  on  psychiati'ic  grounds.  There  is  hardly 
a  situation  which  more  se\-ei'ely  tests  the  jirofessional,  legal,  moi-al,  and  social 
responsibilities  of  a  physician  than  a  therapeutic  interruption  of  pregnancy. 

There  are  good  reasons  why  it  is  more  difficult  for  a  psychiatrist  than  for 
any  other  medical  specialist  to  validate  an  indication  for  interruption  of 
jiregnancy.  Those  dealing  with  the  functions  of  bodily  organs  need  only  to 
assess  the  physiologic  bui'den  tliat  pregnancy  places  on  a  particular  organ 
system  of  the  boily.  The  cardiologist,  for  instance,  knows  that  the  added 
burden  pi'egnancy  puts  on  the  heai1.  comes  to  an  end  with  childbirth.  The 
situation  is  diffci'cnt  in  the  field  of  psychiatiy.  The  psychiatrist  knows  that 
whatever  the  pi'egnancy  means  regai'ding  the  mental  health  of  the  woman, 
childbirth  will  not  be  the  end  of  the  ])rol)lem  but  the  l)egininng  of  another 
j)roblem,  namely  the  comjilicated  relationship  once  the  l>al)y  is  boi'n.  This 
considci'ation  makes  it  cleai-  that  the  psychiatrist  must  set  his  sights  at  a 
more  distant  point  in  the  patient's  life  course.  A  woman  who  is  serious 
about  her  threat  to  kill  herself  unless  the  pregnancy  is  interrupted,  is  ex- 
])ressing  such  intense  reaction  not  only  because  of  a  fear  of  the  pregnancy  it- 
self or  of  the  childbirth,  but  often  is  thinking  about  the  child  that  is  going  to 
issue  from  this  pregnancy.  If  we  could  be  certain  that  a  woman  would  kill 
herself  ajter  the  child  is  i)orn,  are  we  not  justified  in  considering  pregnancy 
as  such  a  threat  to  her  life  as  if  she  would  threaten  to  kill  herself  before  the 
child  is  born?  In  addition,  the  very  hostility  and  aggression  which  some  women 
turn  towards  themselves  while  they  are  i)regnant,  may  after  childbirth  be 
turned  with  the  same  strength  toward  the  child.  This  j^laces  in  proper  per- 
spective the  fre(|ueiitly  ex])ressed  thought,  "Why  not  put  the  patient  in  a 
mental  hospital  where  one  can  be  certain  that  no  harm  will  come  to  her?" 
It  becomes  obvious  that  his  would  be  the  beginning  of  an  endless  problem, 
rather  than  a  solution. 

Regarding  the  other  problem:  that  of  a  child  born  out  of  wedlock  from  a 
chronically  psychotic  woman.  Although  the  responsibility  for  a  decision  lies 
with  the  psychiatrist,  I  believe  it  would  be  of  value  for  the  obstetrician  to  be 
knowledgeable  about  this  problem.  AVithout  such  knowl(>dge  he  might  become 
unwittingly  an  instrument  in  the  hands  of  a  manipulating  patient.  If  such  a 
woman  has  a  child,  the  i)hysician  is  confronted  with  an  unusual  situation.  He 
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not  only  is  I'csponsihlf  I'oi-  the  wclfai'c  of  his  ])ati('iit,  tlic  woman,  but  also  for 
hvv  child.  Till'  physician  hcconics  the  (l(.■l('^^ate  of  society,  of  tlu'  coninuiiiity ; 
his  loyalty  is  now  licini^  ili\-i(lc(l  hctwccn  considering  the  henclits  foi'  his 
patient  and  the  benefits  for  the  child.  lie  has  to  understand  cleai'ly  that  the 
woman  who  is  psychotic  and  is  goinp;  to  I'aise  her  cliild  all  by  hei'self  is  most 
surely  going  to  harm  the  child.  The  decision  in  such  a  case  is  l)ased  on  the 
consideration  that  lea\  ing  the  child  with  its  mother  is  going  to  hurt  the  child 
more  than  it  will  help  the  mothei',  and  in  taking  the  child  from  the  mother 
will  hurt  the  mother  little  and  help  the  child  much. 

Let  me  close  by  thanking  you  again  for  inviting  me  to  speak  to  you  and 
by  wishing  you  hajipiness  and  success  in  your  })rofessional  life. 
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Institutional  Care  Facilities  for  Older  People 
in  New  York  City 


MARTHA  ROGIN.  ALVIX  I.  GOLDFARB,  M.D.,  and  HELEN  TURNER* 

Recent  flevclopinctits  with  iTspect  to  increased  availability  of  funds  for 
the  care  of  amd  prisons  aic  creating  a  demand  for  required  medical 
services,  inchidin^  long-tei'in  cai'e.  This  ])a])ei'  is  an  attempt  to  summarize 
sonic  useful  information  about  the  major  institutional  facilities  for  long-term 
care  in  the  metropolitan  area,  and  may  be  of  use  to  physicians  who  have 
family  practices  or  who  in  theii-  specialties  must  deal  with  dispositional 
)-)roblems.  New  and  ex]ianded  services  leach  aged  persons  through  Medicare — 
the  Federal  program  of  health  insurance  for  persons  65  and  over,  and 
Medicaid.  Medicaid  is  the  Federal-State-local  program  for  persons  of  all 
ages  who  are  unable  to  meet  their  medical  bills  and  at  the  same  time  pay 
for  their  other  needs.  This  is  judged  in  terms  of  a  maximum  annual  net 
income  contingent  on  family  size,  number  of  wage  earners,  and  related 
criteria. 

For  optimal  use  of  the  funds  ])rovided  by  these  programs  in  the  patient's 
interest,  it  is  impoilaiit  for  jjhysicians  in  general  practice  and  specialists 
in  medicine  to  lia\c  a  cleai-  understanding  of  the  role  and  functions  of 
the  two  types  of  existing  facihties,  in  addition  to  state  mental  hospitals, 
cun'ently  housing  most  of  the  institutionalized  aged  in  metropolitan  New 
York  City — nonprofit  \-oluntary  homes  for  the  aged  and  nursing  homes 
and  proprietary  nui'sing  homes — as  well  as  some  of  the  characteristics  of 
these  institutions  and  their  ])opulations.  Such  information  may  be  helpful  in 
the  matching  of  jiatients  and  site  of  care  on  the  liasis  of  patient  need. 

I.  Public  Medical  Care  Programs  for  the  Aged 

Me(licare  co\-ei-s  1  I  basic  hospital  insurance  with  si)ecitied  benefits  for 
hospital  cai'c,  extended  care  aft(>r  hos])italization  (mcluding  lioth  home 
heahh  care  and  post-hosjjital  care  in  an  extended  care  facility),  and  out- 
])atient  diagnostic  care;  2)  voluntaiy  sup])lementary  medical  insurance  with 
specified  l)t'nefits  for  other  medical  care,  namely,  doctors'  services,  other 

*  I'roni  tile  Offwr  of  the  Consvdtant,  Departin(>nt  of  Mental  Hygiene,  New  York  State. 

Martha  Hofiin,  Sucial  iM-onomics  Associate;  Alvin  I.  Goldfail),  M.D..  Consultant 
on  Sjiccia!  Serx  icc  s  for  the  Aged;  and  Helen  Turner,  Assistant  to  Consultant. 

Tins  iia]iii-  IS  liascd  on  data  and  oxi)criencc  from  a  current  10-.\-('ar  longitudinal 
surv(y  (liy  the  Otiicc  of  ihc  Consultant  on  Spcrial  Services  for  the  Ai;<(l)  of 
))roiirietar>-  inir>uig  homes,  homes  for  the  aged,  and  state  mental  hospital  |iopulations 
in  New  ■^'oik  Cit\.  (Data  from  tiie  siu-\e\-  arc  appended  for  reference.)  Since  these 
institutions  are  m  a  period  of  transition,  changes  and  new  developments  may  well  have 
occurreil  Miiee  the  preparation  of  this  jiaper.  Tlierc  have  been  recent  legislati\-e  cutbacks  in 
Medietud  alfectmg  eligibihi>-,  p.iit icularly  of  adults  bi'twccn  21  and  65. 

Kepnnts:  Dr.  .Mvm  I.  (ioldfarh.  7  West  96th  Street,  New  York,  N.Y. 
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medical  sci-viccs  and  su])plies  and  home  health  services.  This  insurance 
prosiiani  has  deductibles  and  time  limits;  in  addition,  many  services  are 
excluded.  Fri\-ate  health  insurance  plans  can  he  utilized  to  fill  in  the  jiaps 
in  the  Aledlcai'e  pro<2;ram,  and  to  pi'ovide  \-ai'ying  sui)plementary  henehts,  hy 
olilci'  people  who  can  affoi'd  to  cai'iy  such  insurance. 

Foi-  elia;ihle  older  peO|)le  of  limited  means,  Medicaid,  which  rejilaces  the 
Meilical  Assistance  for  A<2;ed  Program  (AIAA),  provides  relatively  compre- 
hensiA'e  medical  care — including  psychiatric  care — without  the  exclusions, 
time  limits,  or  the  kinds  of  deductibles  built  into  the  Medicare  program. 
jMoreo^■el•,  not  only  is  the  coverage  undei'  Medicaid  much  broader  than  was 
the  case  under  the  former  MAA  program,  but  the  income  ceilings  for 
eligibility  have  been  gi'eatly  liberalized. 

Es])ecially  noteworthy  in  coimection  with  Medicaid  is  the  Federal  provision 
which  six'cifically  eliminates  the  legal  re(|uii'ement  that  children  are  re- 
sponsible for  the  medical  bills  of  their  parents;  thus,  oidy  the  income  of  a 
spouse  can  be  coiisidere(l  in  detei'mining  eligibility.  ()f  added  significance  is 
the  extension  of  this  piX)vision  by  recent  New  York  State  law  to  exempt  chil- 
dren from  res])onsibility  for  all  kinds  of  support  for  theii'  parent^.  Con- 
sequently, in  this  state,  childicn  are  no  longer  legally  I'esponsible  for  con- 
tributing in  whole  or  in  part  to  the  cost  of  maintaining  their  parents 
either  in  their  own  homes  or  in  institutions. 

These  changes  in  P'ederal  and  State  laws  affecting  contributions  from 
childi'en  have  brought  about  a  niaiked  inci-ease  in  the  numbei'  of  in-^titu- 
tionalized  aged  and  age(l  pei'sons  in  the  connnunity  eligible  foi-  public  as- 
sistance for  maintenance,  as  well  as  for  meilical  assistance  umler  Meilicaitl. 
All  public  assistant  recipients  ami  former  reci|)ients  of  MAA  have  been 
declai-e(l  automatically  eligible  for  Medicaid  by  the  City  Department  of 
Welfare. 

Because  of  the  high  and  rapidly  mounting  cost  of  institutional  care,  the 
aforementioncfl  changes  ai'e  especially  important  for  children  who  formerly 
carried  total  or  pai-tial  I'esponsibility  for  the  support  of  institutionalized 
parents.  Moreo\x'r,  the  pi'ohibitive  cost  of  care  may  have  pi-evtaitcd  some 
institutional  placements  of  parents  by  theii-  children  heretofore,  even  when 
such  cai-e  was  ui'gently  needed. 

II.  Description  of  Homes  for  the  Aged  and  Nursing  Homes 

HOMES  FOR  THE  AGF:F)  are  noni)rofit  vohmtaiy  institutions  pro- 
viding protective  I'esidential  care  to  older  people  who  enter  them  with  a  view 
to  remaining  residents  for  the  rest  of  their  li^•es.  The<e  homes  are  operated 
under  the  supei'\'isioii  of  the  New  Yoi'k  State  Dejjartment  of  Social  Sei'vices 
and  the  New  York  State  l)e])ai'tment  of  Health  which  have  set  forth 
princii)les,  rules,  and  recommendat .ons  applicable  to  residential  care  in  such 
facilities. 

The  homes  vary  grt'atly  in  the  extent  of  medical  and  nursing  care  they 
provide:  some  have  complete  i)rogram.s  including  both  ajiprovcd  infirmary 
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and  ap])rovt'(l  hos])ital  care;  ^^ome  give  only  minimal  residential  care.  Thus, 
some  homes  are  also  hos|)itals  in  almost  every  sense  and  comply  with 
licensing  and  other  recjuirements  for  such  institutions;  others  are  merely 
congregati'  residences  with  varying  jiei'sonal  care  services.  The  number  of 
homes  providing  social  services  is  inci'easing,  but  such  services  are  still 
lacking  in  many  homes.  The  State  Department  of  Health  supervises  the 
ap]iroved  infii'maiy  miits  of  homes  for  the  aged  and  the  Depai'tment  of 
Social  Services  supei'\'is(,'s  their  non-medical  areas. 

The  homes  also  VAvy  greatly  in  bed  capacity — from  a  low  of  about  20 
beds  to  a  high  of  ovei-  1, ()()()  beds.  Thei'e  have  been  no  lasting  changes  in  the 
total  bi'd  ca|)acity  of  these  homes  during  the  past  di'cade  or  so.  In  fact, 
the  number  of  beds  decreased  somewhat  in  the  12-year  period  between 
1953  and  1965.  from  some  9800  beds  to  about  9400.  Varying  estimates  of 
so-calk'(l  infirmary  or  "nursing  home"  type  of  beds  in  these  homes  in  1965 
range(l  fiom  about  3500  to  close  to  5,000.  Generally  classified  with  homes 
for  the  agi'tl  are  three  nonprofit  voluntary  nursing  homes  in  the  ^Metropolitan 
area. 

Homes  for  the  aged  are  usually  run  imder  sectarian  auspices  by  private 
])hilanthi-opic  boards  comijosed  of  lay  people.  These  boards  often  have  ad- 
mission connnittees  who  re\-ie\v  ajjplicants  and  make  decisions  about  ad- 
missions. ( 'onse(|uently,  adnnssion  policies  and  jn-actices,  including  financial 
ariangements,  differ  mai'kedly  fi'om  one  home  to  another  according  to  the 
Board's  ideas  of  whom  tluy  wish  to  ser\-e  ov  who  will  "fit  in,"  as  well  as 
with  what  problems  the  stalf  is  ecjuipped  to  (U'al,  bed  capacity,  and  type  of 
care  available.  Thtis  some  homt's  may  exclude  persons  simply  because  they 
are  objectionable  to  the  board  or  the  management,  or  because  they  are 
dependent  on  pid)lic  assistance.  Moreover,  since  the  ince])tion  of  Medicare, 
some  homes  have  tended  to  exclude  beneficiaries  of  this  insui'ance  i)rogram 
and,  moi'e  recently,  pai'ticijiants  in  Medicaid  as  well,  preferring  to  admit 
persons  who  can  defi'ay  all  of  their  expenses  independently  without  par- 
tici])ation  in  either  of  these  public  programs. 

In  the  main,  homes  for  the  aged  ha\-e  sectarian  admission  |)olicies,  but 
thei-e  are  some  exceptions;  nonetheless  e\-en  in  nonsectarian  hoini's,  persons 
tend  to  select  homes  or  to  be  selected  accoi'ding  to  their  I'eligious  affiliation. 
Also,  unlike  mu'sing  homes  and  state  hospitals,  white  pt'rsons  have  cus- 
tomai'ily  comprised  virtually  the  entii'e  jjopidation  of  homes  of  this  type. 
^^'hile  the  all-white  pattern  ])robably  still  holds  for  the  most  part,  there 
are  recent  indications  of  a  bi^ginning  ti-end  toward  the  admission  of  some 
nonwhite  persons — and  jiersoiis  of  diffei'ent  I'eligions — to  some  homes,  jiar- 
ticularly  to  newly  opened  facilities. 

Closely  associated  with  differences  in  the  sectarian  auspices  of  homes  for 
the  aged  are  dilfeieiices  in  tlu'  social  and  economic  characteristics  of  the 
residents.  Thus,  while  the  populations  of  the  ,lewish-si)onsore(l  homes  tend 
to  be  fairly  homogenous,  and  this  is  true  of  the  ])opulation  of  the  Protestant- 
sponsored  homes  as  well,  there  are  stiiking  differences  between  the  char- 
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actcristics  of  the  two  ij;i'ou|)s  as  a  wliok'.  The  Jt-wisli-spoiisoi'cd  lioincs  tend 
to  admit  piopoi'tioiiatcly  more  "y()uii<ici'"  people,  many  more  men,  many 
more  widowed  and  also  more  still  married  jx'rsorr'-,  many  moic  ioicio;n  horn 
who  siihseciiient ly  liecame  naturalized  citizens,  many  more  person-  with  no 
or  little  formal  sehoolin;:::,  moi-e  forinei-  iion-eaniei's,  and  more  financially 
de])en(leiit  ])ersons.  ( "on\'eisel\-,  the  lionies  undei-  Pi-otestant  sponsoi'ship  tend 
to  admit  more  clircjnoloiiically  oldei-  people,  many  more  women  and  ^■ery 
few  men,  many  more  single  and  few  still  niaiiae(l  ])eople,  many  more  native- 
born  citizens  with  relatively  hi<!;h  ednoational  Ijaokgrounds,  and  more  finan- 
cially independent  persons,  includinij;  more  former  eai'iK'rs.  In  ad<lition, 
residents  of  the  homes  under  Jewish  ans|)ices  more  often  ha\'e  a  number 
of  livini^;  children  when  admitted;  they  often  assume  full  or  pai'tial  financial 
responsibility  foi'  the  cost  of  institutional  care  of  theii-  aged  parent>.  Con- 
versely, on  the  other  hand,  I'esidents  of  the  homes  under  Protestant  au>pices 
are  maiidy  childless  or  have  only  one  li\'in<!;  child  and  are  more  likely  to  l)e 
self-sup])ortin<i;  when  admitted.  (Comparable  facts  are  not  available  for  tlie 
residents  of  the  Roman  Catholic  homes.) 

Financial  arl•an^^emeuts  at  tlu'  time  of  admission  according  to  I'ach  home's 
policies,  range  from  free  care  I  members,  or  persons  unable  to  pay),  partial 
payment  according  to  ability  to  pay.  oi'  full  payment  of  board  and  any 
extra  chai'ges  at  the  going  rate  in  a  given  home.  Such  arrangements  may  also 
include  enti-ance  fees  of  varying  amounts,  transfer  of  pei'-onal  property 
and  othei-  assets.  in(duding  cuncnt  income,  as  well  as  contracts  foi'  life  caic. 

While  public  assistance  recipients  ai'e  not  acce|ite(l  in  all  homo,  there 
are  now  more  of  tliese  I'ecipients  in  the  homes  that  fornn  rly  adnntted  them. 
Moreover,  some  homes  that  in  the  pa<t  e.\(duded  public  as-istance  recipients 
now  admit  them,  ddiis  change  in  policy  not  oidy  affects  new  admissions 
but  the  eligibility  foi-  public  a>sistance  of  long-time  residents  as  well.  In 
addition,  a  significant  inci'ease  in  the  numbei-  of  ])ublic  assistance  recipients 
took  place  when  the  foi'mei-  Medical  .\ssistance  foi'  the  Aged  Program 
(MAA)  went  into  effect  in  19t)]  ;  under  this  pi'ogi'am  sonic  loidi  nt-  l•ccei^•ing 
approved  infiimary  caic  liecame  eligible  for  public  aid.  .Mx)  coniiibut  iiig  to 
this  increase  in  welfare  i-ecipients  in  homes  is  a  fairly  recent  liberalization  in 
eligibility  re(iuirements  for  public  assistance,  which  enables  residents  who 
made  life  contracts  with  homes  when  admitte(l — formerly  ineligible  foi'  public 
assistance — to  receive  such  aid.  based  on  re\iew  of  individual  agreements 
by  the  New  "^'ork  City  Department  of  Social  Ser\-ices.  if  the  personal 
financial  resources  turned  (i\-er  to  the  honu'  ha\-e  been  exhausted.  Both 
of  these  measures  have  tended  to  strengthen  the  financial  structure  of  the 
homes  involved. 

Effective  early  in  1967,  as  previously  indicated,  all  recipients  of  public 
assistance  and  of  the  former  MAA  program  became  eligible  for  assistance 
for  medical  care  under  Medicaid.  Also,  residents  of  homes  for  the  aged 
formerly  dependent  on  their  children  in  whole  or  in  part  for  meeting  their 
medical  bills  as  well  as  for  the  cost  of  their  maintenance  are  now  eligible  for 
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public  assistance  from  the  Department  of  Social  Services  and  Medicaid.  In 
view  of  the  fact  that  in  the  past  many  residents  of  homes  for  the  aged, 
especially  in  the  Jewish-sponsored  homes,  depended  on  their  children  for 
support,  eitlu'i'  wholly  or  to  sn|iplement  inadeciiiate  incomes  from  independent 
sources,  tliis  change  prohahly  applies  to  a  sizable  proportion  of  the  jiopula- 
tion  of  homes  of  this  type  Thcrcfoi'e,  in  all  likelihood,  only  a  relatively 
small  proportion  of  the  curicnt  I'esidents  of  homes  for  the  aged — jjersons 
of  iiide]K'iident  means  not  (lualifieil  for  Medicaid — may  have  to  rely  on 
])rivate  health  insurance  or  make  diicct  outlays  from  their  own  financial 
resources  to  pay  for  essential  medical  seiviccs  not  covered  by  Medicare,  if 
medical  care  is  not  provided  in  tlu'  homes  in  which  they  reside,  or  to 
supplement  the  care  available. 

Anothei-  factoi-  of  considerable  imjiortance,  in  relation  to  imjirovement  in 
till'  financial  stiiictiire  and  scr\iccs  of  the  homes  caring  for  public  assistance 
reci])ients,  has  been  a  seiics  of  inci'cases  in  the  monthly  rates  paid  for 
their  care  in  an  effort  to  keep  pace  with  mounting  costs.  Such  rates  vary 
from  home  to  home,  according  to  the  type  of  cai'e  provided  (donnciliary 
or  approved  infirmai'y)  and  the  specific  services  a\-ailable  in  a  givi'n  home, 
within  established  monthly  cciliinjs.  Upwai'd  changes  m  I'ates  since  Sei)tember 
1960  brought  monthly  ceilings  in  1967  to  $340  fiom  $200  for  domiciliary 
care  and  to  $510  from  $300  for  approved  infirmaiy  caic. 

As  a  rule,  apjilicants  are  interviewed  to  detei'mine  their  eligibility  and 
interest  in  living  in  a  pai'ticular  home,  and  pertinent  social  data  are 
likely  to  be  I'ecoivled  in  most  cases.  Often  there  is  a  considerable  lajise 
of  time — fi'om  3  months  to  as  long  as  3  years — between  a])plication  and  the 
admission  of  eligible  ])ei-s()ns.  This  is  especially  true  when  interest  is  centered 
on  admis.'-ion  to  a  specific  lionu'  with  a  waiting  list.  In  general,  relatively 
well  peojjle  have  the  shortest  waiting  jjeriod  while  the  sickest  must  wait 
the  longest,  particularly  if  they  need  nursing  care.  For  this  reason  alone, 
some  eligible  applicants  on  waiting  lists,  of  necessity,  go  to  nursing  homes 
instead.  Residents  of  homes  for  the  aged  are  most  frecjuently  admitted  from 
their  own  or  a  relative's  home. 

PROPRIETARY  NURSING  HOMES  are  privately  owned  connnercial 
institutions  pioviding  protective  residential  care,  personal  care,  nursing 
cai-e,  and  othei'  services  (excluding  medical  care)  for  jiersons  recjuiring 
sui)ervision  of  their  health  conditions  who  cannot  remain  at  home,  and  who 
in  the  judgment  of  their  physicians  do  not  require  active  treatment  in  a 
hospital.  The  homes  are  licensed  by  the  New  York  City  Department  of 
Hospitals  and  oi:)erate  under  the  jui'isdiction  of  this  department  according 
to  a  code  of  standards  approved  by  the  Xt'w  York  City  Hoai'd  of  Hospitals. 
In  recent  years  there  have  been  a  mnnbei'  of  much  needed  imiirovements  in 
tlu'  adininisti-ati\-e,  ])hysical,  and  ser\'ice  aspects  of  nui'sing  home  cai'e;  the 
outlook  points  to  a  contiiuieil  change  for  the  better.  These  improvements  stem 
mainly  from  the  adoption  of  a  new  and  greatly  strengthened  code  adopted  in 
February,  1963.  However,  many  changes  contributing  directly  or  indirectly 
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to  imiiroAH'd  patient  caic  and  safety  were  introduced  in  1962,  prior  to  the 
formal  adoption  of  the  new  rode. 

The  l)ed  capacity  of  nuisini;;  homes  ranges  from  15  beds  to  over  300.  The 
present  code  states  tliat  "patients'  rooms  shall  contain  no  more  than  four 
beds."  In  the  five  year  period  from  1953  to  1958  the  bed  capacity  of  these 
homes  more  than  doubled,  increasing  from  about  4000  to  over  9000  beds. 
It  remained  constant  in  1959  and  1960,  then  dropped  somewhat  in  the  five-year 
period  from  1960  to  1965.  However,  new  homes  now  under  construction  or 
being  planned  are  expected  to  l)ring  about  a  gradual  and  probably  sub- 
stantial increase  in  the  bed  ca])acity  of  this  type  of  facility.  (Also  expected 
to  more  than  double  in  tlie  next  five  years  are  the  number  of  beds  in 
public  infirutanj  (ireus  of  hospitals  and  other  public  facilities,  increasing  the 
I  bed  capacity  from  about  2000  beds  to  4250^350.  Existing  beds  are  now 
occupied  mainly  by  older  public  assistance  recipients.) 

Most  patients  in  nui'sing  homes  are  older  people  with  chronic  illnesses  and 
disabilities;  many — about  75' r  in  1965  and  probably  more  today — are 
recipients  of  public  assistance,  receiving  full  or  supplementary  financial 
assistance  as  well  as  medical  care  through  the  New  York  City  Department 
of  Social  Services.  In  fact,  in  the  past  decade  or  more  the  role  of  the 
nursing  home  has  shifted  increasingly  from  a  facility  mainly  serving  private 
patients  of  various  ages  for  relatively  short-term  care,  to  one  primarily  used 
for  the  long-term  care  of  aged  welfare  clients.  Thus,  most  nursing  homes  in 
the  city  are  now  largely  "homes  for  the  aged,"  operating  in  effect  as  sub- 
contractors and  financially  sustained  chiefly  by  public  funds.  Moreover, 
despite  a  decrease  in  the  total  bed  capacity  of  these  homes  the  number  of 
public  assistance  recijiients  has  continued  to  increase. 

There  are  indications  of  a  ])ossible  reversal  in  this  trend  w'ith  attention 
now  being  given  to  the  use  of  nursing  homes  for  short-term  convalescent 
care  insofar  as  possible,  and  otlici-  facilities  for  long-term  care.  Also,  when 
appropriate,  foster-home  care  |)lacenients  of  public  assistance  recipients 
are  being  encouraged  as  an  alternative  to  nursing  home  placements  directly 
from  general  hospitals.  This  shift  in  emphasis  may  reflect  recent  thinking 
about  the  role  of  the  nursing  home  as  set  forth  in  the  new-  code  which 
states  that  "Whenever  possible  patients  shall  be  helped  to  return  to  their 
homes  or  other  residential  living  arrangements."  It  may  also  be  associated 
with  the  recent  utilization  of  (lualified  nursing  homes — the  majority  of  these 
homes — as  extended  caie  facilities  under  Medicare.  However,  up  to  the 
present  time  there  continues  to  be  an  insufficient  number  of  facilities  and 
vacancies  in  the  comminiity  to  meet  the  needs  of  older  people  for  long-term 
care. 

Between  1961  and  1966  the  medical  care  needs  of  public  assistance  re- 
cipients in  nursing  homes  were  met  under  the  former  Medical  Assistance 
for  Aged  Program  (IVIAA).  Residents  of  homes  who  formerly  i)articipated 
in  this  program  are  now  automatically  (jualified  for  more  complete  merlical 
care  under  Medicaid.  Of  the  small  i)roportion  of  former  private  patients  in 
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nursing  homes — perhaps  about  10  iicrccnt  of  their  total  population — also 
qualified  for  Medicaid,  are  those  aged  persons  who  were  previously  entirely 
supported  by  their  childn-n  or  pai'tially  dependent  on  children  to  supplement 
small  amounts  of  independent  income.  Thus,  currently  the  projiortion  of 
piivate  ])atients  in  the  total  nursing  home  population  with  independent 
i-es])(in>il)ility  foi-  meeting  their  own  medical  care  needs  mider  Medicai-e, 
sui)])U'nieiited  by  pi'ivate  health  insui'ance  benefits  or  direct  outlays,  is 
13robal)ly  very  low  indeed. 

Until  1962,  medical  care  for  public  assistance  recipients  in  nursing 
homes  was  pr()\-ided  by  ])anel  physicians  on  a  case-liy-case  basis.  Since 
that  time  tliei'e  ha-  been  a  basic  change,  gi'adually  introduced,  in  the 
method  of  i)i()\iding  medical  caic  to  this  large  group  of  nursing  home 
patients.  The  change  is  di'signed  to  piovide  comprehensive  medical  services 
to  public  assistance  recipients  on  a  contiiuiing  basis  through  the  utilization 
of  other  city  resources  under  contiact.  Three  new  approaches  have  been 
devel()|)e(l  to  accomjilish  this  aim:  ll  services  from  estal)lished  group  medical 
piactice  (lin'l  in  most  homes;  2l  hos]iital-based  services  in  some  homes; 
3 1  so-called  "conununity-basiMl"  sei-\  ices  by  teams  of  private  physicians  in 
a  small  numl)ei'  of  homes.  Agreement with  local  hospitals  provide  for  the 
transfer  of  me(lical  information  with  the  transfer  of  patients  from  one 
level  of  call'  to  another.  In  keepiuij;  with  code  re(|uirements  and  policy, 
transfei',-  to  hospitals  or  other  ai)|)ropriate  facilities  are  indicated  for  diag- 
nostic study  or  foi-  care  or  ti'eatment  of  acute  oi'  se\-ei'e  illnesses  or  con- 
ditions which  caimot  be  met  in  a  home.  Such  internuttent  returns  to  hos- 
])ital>  ai'e  tairly  connnoii. 

In  ()ctol)er  1960,  mnfoi'm  pid)lic  assistance  rates  to  nursing  homes  were 
set  at  $230  luonthly  ii'i-es])ective  of  diffei'ences  in  cai'e,  in  the  specific  services 
provided,  in  the  physical  features  and  facilities,  or  in  the  special  programs 
a\'ailab]e.  Since  that  time  there  have  been  a  inimber  of  upward  changes  in 
rates  to  meet  the  cost  of  imjM-ovcMl  sei'vices  and  other  increased  costs. 
IMoi-eover,  these  rates— now  established  by  the  State  Department  of  Health- 
are  no  longer  uniform.  Instead,  they  are  set  home-by-home  based  on  operat- 
ing costs  on  which  re])orts  are  submitted  annually.  For  the  July  1,  1967 
to  June  30,  1968  period,  the  effective  rates  for  New  York  City  homes 
range  Irom  $390  to  $608  monthly.  In  1967  the  rates  in  the  homes  utilized 
by  the  City  l)ei)artment  of  Social  Services  i'ang<'d  from  $399  to  $561 
monthly.  Hates  for  nursing  home  care  ])aid  by  |)rivate  patients  are  higher 
than  public  assistance  rates;  these  lates  \-ary  from  one  home  to  another 
and  often  there  are  extra  chai'ges  for  special  ser\-ices  as  well. 

Admission  to  a  mirsing  home  is  more  often  fi'om  a  geneial  hospital  than 
from  the  patient's  oi-  a  i'elati\-e's  home.  Cenei'ally,  aiiangements  for  admission 
are  made  by  a  relative,  ])hysician  oi-  intei'ested  agency.  A  public  assistance 
recipient  is  placed  in  a  home  oidy  with  wi'itten  a])proval.  Interviews  by 
mu'sing  home  ])C'rsoimel  i)i'ioi-  to  admission  ai'e  rai'e,  and  the  social  data 
obtained  are  meager;  according  to  the  new  code  each  ])atient's  non-medical 
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record  must  incliidc,  ;iiii()ii<^  othci-  tliiui^-,  at  least  the  followinji; :  iiaiiic,  age, 
sex,  marital  status,  I'clii^iou ;  also  tln'  place  from  which  received,  nearest  of 
kin  (or  s])onsor)  and  ixdationship,  and  the  i-et'criiirj:  pd-on  oi'  agency  or 
other  intei-ested  party.  The  new  code  also  i-e(iuii'(>  that,  alter  a  date  fixed 
by  the  New  York  City  ( 'onnnissioner  of  Hospitals,  each  home  emjiloy  at 
least  one  (jualified  social  woi'ker,  full  or  part-time,  or  enter  into  an  agreement 
with  another  i'ecognizc(l  social  or  health  agency  oi-  social  sei'vice  department 
of  a  hos])ital  to  pro\'ide  patients  with  direct  acces>  to  casework  -erxices. 
The  role  of  the  social  workei'  in  the  luu'smg  home  setting  is  now  under 
study. 

Nursing  homes  admit  fewer  oldei-  people  in  the  youngest  age  grou])  (65- 
74)  and  more  in  the  oldest  age  gi'oup  (85+1  than  either  homes  for  the  aged 
or  state  hospitals;  most  pei'soiis  are  75  and  ovei-  when  admitte(l.  As  is  the 
case  in  the  two  other  types  of  institutions,  the  great  majority  of  admissions 
are  widows  and  widowers,  mainly  the  forme)-,  but  mirsing  homes  admit 
somewhat  more  nevei-mari'ied  ])ersons  than  either  homes  for  the  aged  or 
State  hosi)itals. 

Through  iilacement-^,  cliielly  by  the  Department  of  Social  Ser\ices  and 
to  a  lesser  extent  through  self-selection,  the  older  populations  of  indi\  idual 
nursing  homes  tend  to  be  faii  ly  homogeneous  groups  with  I'espect  to  borough 
of  previous  residence  and  such  factoi's  as  religious  and  cultural  affiliations. 
However,  these  groups  ai'e  more  heterogeneous  than  is  true  of  homes  for  the 
aged:  persons  of  the  three  major  religiotr<  faiths  are  found  in  many  nui'sing 
homes  and  this  also  ai)|)lies  to  non-white  persons.  In  fact,  the  proportion  of 
non-whites  in  the  total  nursing  home  poptdation  exceeds  that  of  non-whites 
in  the  general  aged  population,  8  percent  and  6  percent,  resi)ectively. 

Appendix 

SELECTED  FIXDIXCS  FROM  COXSl  LTAXX's  OFFICE  SURVEY  OF  MAJOR 
NEW  YORK  CITY  IXSTITUTIOXS  FOR  THE  CARE  OF  THE  AGED 

I.  The  Medical  and  Psychiatric  Probleiiis  of  Older  People  in  Homes  for  the 
Aged,  State  Mental  Hospitals  and  Proprietary  Xxrsing  Homes  are  Dis- 
tinctly Overlapping. 

Contrary  to  the  connnonly  prevailing  impression  that  each  of  the  three 
types  of  institutional  facilities  sei'ves  a  separate  and  distinct  segment  of  the 
older  population  with  widely  disparate  medical  and  p>ycliiat l  ic  characteristics, 
quite  the  0])posite  appears  to  be  the  case.  Thus,  i-egardles>  ol'  tyjie  of  -etting, 
comprehensive  initial  examinations  re\-ealed  that  most  institutionalize([  older 
people  have  jjsychiatric  disoi'ders,  mainly  some  degi'ce  of  chi'omc  brain 
syndi'ome  (Table  I).  Howe\-er,  the  proportion  with  severe  chrome  bi'ain 
syndrome  (CBS)  and  CBS  with  associated  disorders  is  greater  in  state 
hospitals  than  in  the  two  types  of  luMues  (Table  III.  In  addition  to  their 
mental  impairments,  it  was  foimd  that  most  of  the  institutionalized  aged 
also  have  physical  impairments;  the  proportion  with  severe  physical  impair- 
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TABLE  I 


Prevalence  of  all  Mental  Disorders  and  of  CBS,  Total  Group  at  Initial  Examinations 


All  mental  disorders 

90% 

CBS,  All  degrees 

85 

Mild 

27 

Moderate 

31 

Severe 

27 

TABLE  II 

CBS  Severitij  by  Type  of  Institution,  Total  Group  at  Initial  Examinations 


Mild 

Moderate 

Severe 

Homes  for  the  aged 

37% 

28% 

15% 

Nursing  homes 

24 

35 

29 

State  hospitals 

9 

32 

53 

monts  is  highest  in  nursing  homes.  FurtluT,  a  close  relationship  was  found 
between  the  mental  and  physical  functioning  of  older  institutionalized  persons, 
particularly  amon^  those  in  homes  for  the  aged  and  nursing  homes.  Still 
another  finding  indicated  that  mental  and  physical  functioning  are  greatly 
influenced — favorably  or  adversely — by  the  climate  created  in  a  given 
institution. 

It  is  clearly  e\'ident  from  these  findings  that  homes  for  the  aged  and 
nursing  homes,  as  well  as  State  hospitals,  are  im])ortant  centers  for  the 
care  and  treatment  of  mentally  disturbed  older  people. 

II.  The  Mental  and  Phtj.'^ical  Impainiients  of  Older  People  Account  oidij  in 
Part  for  Their  Admission  to  Institutions ;  Lacks  in  Social,  Psi/cliiatric,  Other 
Medical  and  Related  Services — Parficularlij  oj  Home  Can  Scrnccs — Often 
Lead  to  Institutionalization. 

The  chief  I'easons  gi\-eii  for  admission  to  institutions  were:  1)  older 
jX'Ojde  with  disabilities  wei'e  unable  to  cart>  for  themseh'es  and  there  were 
no  relatives,  friends  or  others  who  could  make  living  outside  of  institutions 
possible;  2)  there  were  physical,  psychological,  social  or  hnancial  i)roblems 
with  which  older  people  were  unable  to  cope  in  their  present  living  arrange- 
ments without  help  not  currently  available. 

Such  reasons  were  gi\-en  foi-  niori'  than  half  inT^'o)  of  the  persons  admitted 
to  homes  for  the  aged  and  also  foi-  a  sizable  jtroportion  (40^o)  of  those 
admitted  to  State  lios|)itals.  Sigiiilicaiitly,  such  icasons  were  gi-\-en  for  only 
a  small  proportion  (17^c)  of  the  pei-soiis  admitted  to  nursing  homes  in 
addition  to  clear-cut  problems  of  physical  disability. 

Thus,  closely  related  to  institutional  jilacement  are  such  factors  as  lack 
of  or  breakdown  in  the  socially  supportive  or  medical  services  in  the 
community  that  would  have  enabled  some  aged  persons  with  impairments 
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TABLE  III 

Place  of  h'i'sidi'Hcc  from  which  Admitted  by  Type  of  Institution 


Own  Home 

Relative's 
Home 

Nursing  Home 

General 
Hospital 

Other 

Homes  for  the  aged 

61% 

20% 

8% 

3% 

4% 

Nursing  homes 

25 

8 

8 

56 

3 

State  hospitals 

41 

31 

7 

15 

4 

to  remain  in  tlu'ir  own  or  in  a  relative's  home,  in  a  foster  family  home,  or 
in  another  living  arraii<i;enu'nt  in  the  community. 

III.  Mofft  Older  People  are  Admitted  to  Institutions  from  Their  Oirv  or  a 
h'ddtirr's  IIiniK  .  hiil  vnlikr  Admissions  f„  Ilnnics  for  flu  Atjid  and  State 
llnspilids,  nine,  lluui  Half  id  tlir  Adniissiinis  In  Xiirsnni  llnnirs  are  from 
Ueneral  Ilospitids. 

These  findinp;s  again  reinforce  the  fact  that  aged  persons  admitted  to 
instittitions  generally  r('(|uii-c  social  and  health  care  which  today  only  under 
extraordinary  circuiiistanccs  can  he  provided  in  their  own  homes  (Table 
in).  The  high  i)ropui'tion  of  admissions  to  nursing  homes  directly  from 
general  hospitals  also  points  up  the  lack  of  short-term  i)()sth(i-pital  care 
facilities  to  provide  suitable  temporary  care  for  older  jx'ople  following 
hospitalization.  Thus,  placements  for  long-term  care  in  nui'sing  homes  may 
have  been  made  in  the  i)ast,  when  oidy  short-term  care  was  indicated,  due 
to  the  lack  of  comiminity  facilities  geared  to  ju'ovide  temporary  skilled 
nursing  care. 

IV.  Compared  to  the  iieneral  Aged  Population,  the  Elderly  People  Admitted 
to  Institutions  are  Older  and  Poorer,  with  Many  More  Finaneially  De- 
pendent Persons. 

Both  socially  and  economically  the  institutionalized  aged  comprise  a 
highly  disadvantaged  segment  of  the  city's  total  aged  pojiulation.  Factors 
contril)uting  to  the  lower  socio-economic  status  of  the  institutionalized 
aged  are  the  high  propoi'tion  of  persons  75  and  over,  of  women — mainly 
widows,  of  foreign-born  pei'sons — many  with  no  or  meager  formal  schooling, 
of  non-earners,  including  former  housewives  never  in  tlie  lal)or  force,  and 
former  workers  who  held  unskilled  oi-  only  semiskilled  jobs. 

These  findings  sti'oiigly  suggt'st  that  low  socio-economic  status  contributes 
significantly  to  institutional  i)lacenient.  Advanced  age  and  widowhood  to- 
gether with  financial  dependency  ajjjiear  to  be  important  contril)utory 
factors  (Table  IV-VUl. 

Particularly  noteworthy  is  the  extent  of  financial  dependency  in  whole  or 
in  part  among  admissions  to  nursing  homes — abotit  90  percent,  of  which 
about  70  percent  were  totally  or  ])artially  dependent  on  public  assistance; 
the  proportion  of  public  assistance  recii)ients  among  residents  of  nursing 
homes  is  even  higher. 
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TABLE  IV 

Age  of  the  General  Population  and  the  Institutional  Population,  65  and  Over, 


in  Metropolitan  New  York 

General  Population* 

Institutional  Populationf 

65-74 

80% 

40% 

75-84 

16 

47 

85+ 

13 

13 

*  From  1960  census 

t  Prior  to  or  when  admitted  to  institutions 


TABLE  V 


Marital  Status  of  the  General  Population  and  the  Institutional  Population,  65  and 
over  in  Metropolitan  Neiv  York 


General  Population' 

Institutional  Populationf 

Married 

49% 

13% 

Widowed 

37 

65 

Div/Sep. 

3 

4 

Never  married 

11 

18 

*  From  1960  census 

t  Prior  to  or  when  admitted  to  institutions 


TABLE  VI 

Sources  of  Income  of  the  General  Population  and  the  Institutional  Population, 
65  and  Over  in  Metropolitan  New  York* 


General  Populationf 


Earnings 
Social  Security 

Other  public  or  private  pensions 
Interest  &  rent 

Other  (excluding  public  assistance) 
Public  assistance 

Contributions  from  children  and  relatives 


29% 
49 
13 
16 

9 

5 

(included  in  other) 


*  Percentages  overlap  due  to  more  than  one  source 
t  From  "Characteristics  of  the  Population  and  Labor  Force 
id  1957,"  New  York  State  Department  of  Labor 
{  Prior  to  or  when  admitted  to  institutions 


New  York  State,  1956 


V.  .\  ///-.s//((/  Homes,  as  ivell  as  the  Other  Two  Major  Types  of  Institutions 
<  '(iniKj  for  Older  People,  are  Primarily  Long-Term  Care  Facilities. 
Not  only  are  homes  for  the  aged  and  state  hospitals  long-term  care 
facilities  for  the  aged,  but  for  a  number  of  years  this  has  also  been  true  of 
nursing  homes.  In  fact,  nursing  homes  arc  now  utilizcHl  by  the  City  De- 
partment of  Social  Services  on  an  extensive  scale  to  in-ovide  indefinite  or 
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TABLE  MI 


Financial  Independence  or  Dependency  when  Admilted  by  Type  of  Institution 


Total  Self-Support* 

Self-Support  & 
Dependency 

Total  Dependency  t 

Homes  for  the  aged 

49% 

20% 

39% 

Niiisiiig  homes 

9 

18 

72 

Stale  liospitals 

60 

3 

36 

*  Social  Security  l)eiiefits  or  income  from  savings,  pensions  or  investments,  or  both 
combined,  except  in  the  State  hospital  group  which  included  some  earnings  only 

t  Public  assistance  or  contributions  from  children  or  other  relatives,  or  both;  financial 
aid  from  private  agencies  insignificant 


permanent  living  arrangements  for  aged  juiblic  asisistancc  rccii)ieiits.  In 
1959,  there  were  5380  public  assistance  recipients  residing  in  iiuising  homes; 
by  August  1965,  the  number  had  increased  to  over  6000  living  in  73  of  86 
licensed  homes  (total  bed  ca|)acity  8785 1. 

Many  nursing  honu's  have  ([ualified  as  exteiide(l  care  facihtics  luider 
Medicare  (effectivi'  in  Jaiiuai-y  19671.  In  view  of  those  devt'lopmciits,  it  is 
likely  tliat  some  nursing  homes  may  reliiKiuish  their  I'ole  as  facilities  for  the 
long-tciiu  cai'c  of  the  aged  and  instead  become  short-term  care  facilities 
only,  mider  the  Medicare  program.  In  a  highly  illuminating  discussion  of 
this  subject  and  its  many  ramifications,  as  well  as  of  the  whole  field  of 
institutional  care  for  older  people  in  the  light  of  the  Social  Secinity  Amend- 
ments of  1965  and  otliei-  I'ccent  developments,  (1.  Binder,  Directoi'  of 
Adult  Institutions,  State  of  New  York  I)e])artinent  of  Social  \\'elfare  (now 
Department  of  Social  Services),  coiududes  that  "the  exteiideil  care  facility 
will  take  over  the  functions  of  neither  the  nursing  home  of  the  past  iior  the 
home  for  tln'  aged  but  will  be,  in  fact,  a  new  kind  of  facility  geare(l  to  ])i'ovide 
relatively  short-term  hosi)ital-typ('  care."  She  states  further  "that  nursing 
homes  ciualifying  as  extendeil  care  facilities  may  be  remo\-ed  fi'om  the  field 
of  truly  loiig-tei'in  care."  She  also  predicts  that  pi'essure  for  beds  foi-  ex- 
tended care  under  Medicare  will  not  get  out  of  hand  as  is  anticipatc(l  by 
many  authorities;  rather  that  there  is  likely  to  be  a  hea\-y  di'inaml  for 
good  quality  domiciliaiy  homes  and  institutions  "where  such  medical  and 
nursing  needs  as  residents  may  ha\-e  are  met  throtigh  planned  use  of 
general  community  resources"  ( 1 ). 

Significant  in  this  connection  is  the  recent  emergence  of  another  type  of 
community  facility  for  the  care  of  the  aged — namely,  the  instittitional 
type  lu'oprietary  adult  home.  These  homes  are  congregate  facilities  ac- 
comodating five  or  moi'e  adults  unrelated  to  the  propi'ietor.  Tlay  serve 
older,  infii'in  or  disabled  adults  who  actually  do  not  ikhmI  mirsing  care  l)Ut 
who  do  reciuire  a  ])rotective  living  arrangement  and  a  range  of  i)ersonal  care 
services  beyond  those  usually  offered  to  boarders  and  lodgers,  such  as 
help  with  bathing,  di'essing,  feeding,  and  moving  about. 

As  a  result  of  recent  legislation,  the  State  Department  of  Social  Services 
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has  been  <;iven  res])on.sil)ility  for  inspection,  approval,  and  supervision 
of  these  facilities.  To  utilize  them  constructively  for  the  benefit  of  Public 
A»ist,iiicc  iccipients,  the  City  Department  of  Social  Services  has  recently  es- 
tablished a  Division  of  Institutional  Pi'oprietary  Homes  for  Adults  within  its 
Bureau  of  Special  Services.  This  division  is  responsible  for  developing  and 
operating  a  program  which  offers  these  facilities  to  clients  in  need  of  the  care 
and  sei'vices  [Movided  by  these  homes  (and  who  prefer  a  larger  and  less 
intimate  li\-ing  arrangement  to  the  family-type  foster  home  fur  adults) 
and  maki's  suitable  jilacements  through  a  central  placement  service  follow- 
ing medical  evaluation. 

Acknnirlcdgnicnt 

The  hel]i  of  Mrs.  Virginia  O'Neill,  Director,  Dept.  of  Social  Services 
Di\-isi()n  of  Special  Sei\-ices,  New  York  City,  and  her  staff  in  reviewing  this 
material  is  gi'atefully  acknowledged. 

References 

Binder.   Geitiude:    What  an   Extended   Care   Facility   is  Not,  Ho.tpitals.   JAHA,  40, 
September  1,  1966. 

Received  jor  publication  June  23.  1967, 
Updated  December  1967 


Evolution  and  Pathogenesis  of  Discogenic  Spine  Pain 
and  Assoeiated  Radiculitis  as  Seen  in  the 
New  York  City  Fire  Department 

ALBERT  J.  SCHEIN,  M.D.* 
As  in  many  industries  in  which  lieavy  hibor  is  involved,  the  Fire  De- 
partment of  the  City  of  New  York  has  a  significant  problem  in  the  dis- 
ability caused  by  injuries,  and  to  less  extent,  other  conditions  of  the  spine 
and  adjacent  musculofascial  structures  of  the  l)ack.  This  is  indicated  in 
the  loss  of  many  man  hours  from  work.  i'('(|uii'ing  increase  in  the  numbers 
of  workers,  or  working  short-handed.  An  added  .source  of  economic  loss  is 
the  frequency  of  permanent  disability  with  premature  limited  service  as- 
signment or  retirement,  and  large  conipen.-atioii  and  pi'emature  i)ension 
costs.  The  frecjuent  line  of  duty  connection  with  .'^uch  injuries,  with  as- 
sociated greater  pension  and  sick  leave  costs,  add.'~  to  the  jn'oblem.  Since 
the  men  enter  the  Uepai'tment  in  young  adult  life  and  do  not  retire  until 
a  minimum  of  20  years,  and  often  25  or  30  years,  has  elapsed,  the  entii'e 
situation  is  complicated  by  wear  and  tear  changes  of  everyday  living, 
repeated  minor  or  major  traumata,  and  the  degenerative  effects  of  aging. 
In  the  year  from  Septeml)er  1,  1957,  to  September  1,  1958,  there  were 
1,687  service  connected  injuries  in  the  Department.  These  were  divided  as 
shown  in  Table  I. 

The  back  conditions  constituted  12.5  i)ercent  of  all  the  injuries  of  the 
year,  and  19.5  percent  of  the  significant  injuries.  The  working  force  at  the 
time  was  about  11,000  men.  Since  many  of  these  back  injui'ies  involved 
prolonged  periods  of  disability  (with  sick  leave  at  full  pay),  the  economic 
loss  is  obvious.  Consistently,  cervical  si)ine  and  associate(l  neck  injuries 
have  been  about  one-fifth  of  the  total  back  injuries.  Over  two-thirds  of  the 
rest  have  been  related  to  the  low  lumbosacral  region.  It  is,  therefore,  timely 
and  important  to  consider  the  possible  factors  affecting  the  prevention, 
diagnosis,  and  management  of  tlirsc  conditions  to  minimize  the  human  and 
economic  loss.  In  one  typical  ycai-  fiom  March,  1963,  to  .Mai'ch,  1964,  51 
men  were  assigned  to  liiHite(l  service  permanently,  to  be  i)rematiu'ely  re- 
tired because  of  back  injuries  and  related  conditions.  This  means  that 
during  that  year  they  were  finally  judged  to  be  permanently  paiiially 
disabled  so  that  they  would  never  be  able  to  return  to  full  fire-fighting  duty. 
Many  continued  to  serve  at  light  <luty  assignments  not  involving  strain  or 
exertion  imtil  finally  I'etired  on  three-tjuarters  of  tlu-ii'  final  compensation,  if 
attributed  to  line  of  duty  injury,  as  compai'ed  with  half  i)ay  for  non-line 
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ing On      hm.Iim  .  The  Mount  Sinai  Hospital). 
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TABLE  I 


Incidence  of  Service  Connected  Injuries 


Lacerations  and  contusions 

537 

Sprains  and  strains 

150 

Burns 

124 

p]ye  injtuies  and  infianimat ions 

123 

Heat  exhaustion  and  over-exertion 

87 

Fractures  and  dislocations 

53 

Herniae 

22 

Miscellaneous  superficial  and  uncommon  injuries 

383 

Spine  or  hack  injuries  of  all  sorts:  210 

Cervical 

40 

Thoraco-Lumho-Sacral 

170 

Total: 

1,687 

Back  conditions  constituted  12.59f  of  all  the  injuries  of  the  j'ear,  and  19.5%  of  the  signifi- 
cant injuries. 


TABLE  II 


Classificalion  of  Back  Conditions  of  Men  Judged  Permanently  Disabled  in  a 
Typical  Year 


Cervical  spine  injuries 

9 

Disk  or  discogenic  low  back  conditi 

)ns 

32 

Arthrosis  (Osteoarthril  is)  of  the  th( 

racolumbar  region 

4 

Miscellaneous  skeletal  lesi.nis,  such  : 

s  angioma,  and  vertebral 

5 

compression 

Back  pain  of  undetermined  origin,  i 

unctional 

1 

Total 

51 

of  ihity  (lisal)ility  or  oi'diiiaiy  scivicc  rctitcinciit.  In  view  of  the  premium  for 
line  of  (hity  ilisahility  tctii-ciiiciit  ami  certain  added  iiicoiiie  tax  advantages, 
the  proMeiii  of  dist ini^tnsliiiiii;  hetweeii  line-of-duty  injuries  and  non-line  of 
duty  iiijuiies,  and  the  results  of  injuiy  as  compared  with  the  effects  of  age 
and  disease,  has  heeii  a  constant,  and  at  times  in  stijierahle,  problem  and 
challeiiiie  to  maintain  complete  fairness  to  the  involved  men  and  the  City. 

Those  I'etiring  for  hack  conditions  in  the  year  analyzed  ;ire  (dassified  in 
Table  II. 

It  is  evident  that  tlie  majoi'  jtroblem  is  that  of  disk  conditions  and 
injiH'ies  inidtidinti;  diseoiienic  low  back  pain  and  sciatica,  without  proved 
disk  herination.  This  apidies  to  the  cer\-ical  iciiion  e(iually,  :ts  most  of  the 
ca.'-es  there  were  classified  also  as  discogenic  or  disk  conditions  with  or  without 
cervical  radictdar  .syndromes.  Everything  said  here  about  the  low  back  refers 
as  well  to  tln'  cervical  region. 

Etiology 

It  is  surprising  and  disturbing  that  the  exact  cause  of  low  back  pain, 
and  even  of  the  associated  sciatic  neuralgia,  is  not  known  definitively,  despite 
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the  lVc(Hi('ncy  of  these  coiiditioiis,  and  their  often  sevei'e,  i)i-oloiige(l,  and 
|)erniaiient  disahihty.  Multiple  diagnoses  have  heen  found  reooi'ded  in  the 
files  of  the  men  suiTering  from  these  eonditions.  These  depend  on  whether 
the  man  has  heen  seen  or  treated  by  a  general  pi'aetitionei-,  an  interni*»t,  an 
()rth()pae(list,  netu'ologist ,  or  neui'osurgeon,  oi'  indeed  liy  a  chiropractor  or 
osteopathic  physician.  They  also  depend  on  when  the  practitionei's  involved 
received  theii-  basic  uu'dical  education  and  whetliei'  they  have  kept  up  to 
(late.  Thus,  apart  fi'om  such  obvious  conditions  as  contusions,  ])enetrating 
wounds,  fi'actures,  and  dislocations,  the  major  group  of  these  cases  had  diag- 
noses such  as  lumbago,  low  back  pain,  low  back  syndrome,  lumbosacral 
sprain,  sacroiliac  sti-ain,  myofascitis,  fibi'ositis,  and  myofil)rositis.  As  the 
condition  jjrogresses,  with  oi-  without  i-einjury,  and  time  passes,  the  more 
severe  and  disabling  conditions  gi-adually  are  I'ecognized  as  disk  abnormalities 
(2-61,  which  chronologically  and  pathogenetically  are  leased  ui)on 
fissuring,  intradiscal  pressure  clianges,  abnormal  e(lema  or  hydration  within 
the  nucleus  pul])osus,  sprain  involving  the  annulus  fi!)rosus  and  posterioi- 
longitudinal  ligament,  lupture,  herniation  or  pi'otrusion  of  disk  material, 
degeneration,  instability  of  the  posterior  intervertt-bral  joints,  and  secondary 
osteoarthrosis.  The  structures  othei-  than  disks  which  may  be  basically 
involved,  are  the  small  intervertel)ral  apophyseal  joints  with  theii'  facets, 
surrounding  joint  capsules  and  ligaments  |4),  and  their  known  teiulency  to 
arthrosis,  lipping,  spurring,  hyi)ertrophic  change,  instability,  and  subluxation. 
Both  disk  lesions  and  joint  lesions  have  in  conunon  actual  encioachment  on 
the  intraspinal  canal  and  its  contents,  which  include  the  major  nerve 
roots,  local  blood  vessels  and  nerves,  and  ligaments,  and  which  are  some- 
times superimposed  on  a  congenitally  small  intervertebral  canal  (41, 

In  the  earlier  stages  of  evolution  of  the  typical  disability  the  pain  is 
usually  low  back  pain  lor  cervical  pain  I,  in  or  near  the  spine,  with 
associated  diffuse  i-eferred  pain  at  times  into  the  posterior  iliac  regions, 
buttocks,  hips,  e\-en  gioins  or  testicles,  and  down  into  the  lower  limbs  (or 
shoulder  girdles.  upi)ei-  liml)s  or  cei-vical  sym|)athetic  disti-ibution  in  the 
cervical  cases).  These  do  not  follow  a  strictly  radicular  distribution,  but 
are  of  the  type  experimentally  induced  by  local  injections  of  hypertonic 
saline  into  the  various  innervated  structures  of  the  back  (5,  8).  However, 
true  sciatica  or  radicular  pain  in  the  distribution  of  specific  nerve  I'oots 
may  supervene  with  any  episode,  even  the  wvy  fii'st,  but  moic  often  after 
several,  or  many  attacks  of  prior  low  back  jjain.  In  the  eai'ly  stages  and 
often  for  many  yeais,  the  low  back  condition  and  the  disability  are  typically 
episodic,  with  inter\-ening  periods  of  appai'ent  normality.  This  is  despite  the 
fact  that  the  undei'lying  anatomic,  radiologic,  and  pathologic  abnormalitii's 
seem  constant  and  there  is  no  obvious  reason  for  the  intermittent  nature  of 
the  symptoms  and  disability. 

Finally,  the  condition  becomes  more  ])ersistent,  chi'onic.  I'ecurrent  and 
disabling,  failing  to  sul)side  completely  between  attacks.  Involvement  of  the 
fibro-osseus  en\'elo])e  (4.  o,  8l  surrounding  the  vt'rtebral  canal  and  its 
contents  at  one  or  more  levels  becomes  evident,  iiududing  conditions  of  the 
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disk,  facets  of  the  apophyseal  joints,  their  ligaments,  the  laminae,  the  liga- 
ment a  flava,  pedicles,  and  vertebral  margins.  In  the  early  stage  these  cannot 
he  differentiated  from  one  another  so  that  the  exact  diagnosis  is  approximate 
and  the  ])i'()gnosis  guarded.  They  become  moi'e  definite,  only  as  the  course 
evolves,  ()\-ei-  a  peiiod  of  months  oi-  yeai's  or  e\-en  decades,  producing  clinical, 
radiologic,  and  operative  findings  wlncli  chirify  the  underlying  conditions. 
Before  that  stage,  much  of  the  diagnosis  is  guess  work  and  l)ased  only  on 
clinical  impression.  Our  problem  as  physicians  is  the  confirmation  of  this 
impression  by  radiologic  or  laboratory  tests  to  make  a  firmer  diagnosis  on 
which  pro])hylaxis,  ti'eatment,  and  pi'ognosis  can  be  based. 

Apart  fi'om  the  actual  fact  of  an  iintial  injury  and  the  circumstances 
surrounding  its  occuirence,  many  ortho])ae(lists  feel  that  the  initial  under- 
lying abnoi'mality  is  some  degeneration — chemical,  metabolic  or  mechanical, 
with  alteration  of  fluid  or  pressures,  within  or  without  an  intervertebral 
disk  or  disks.  This  may  begin  early  in  life,  even  in  childhood  or  adolescence, 
l)ut  more  often  in  eaidy  adulthood,  and  may  exist  in  silent  form  for  years 
until  clinical  manifestations  ai'e  triggei'ed  by  an  injuiy,  slight  or  major.  An 
alteration  of  intradisca!  pi'es.sure  l6,  8l  may  cause  abnormal  stress  on  the 
surrounding  annulus  fibrosns  which  may  give  way  as  a  true  ligamentous 
strain,  ])ostei'iorly,  oi-  occasionally,  latt'rally  or  anteriorly.  Disk  rupture 
may  even  occui'  in  early  life  into  the  vertebi'al  bodies  above  and  below. 
This  may  become  e\-ident  later  as  Schmorl's  nodes  adjacent  to  the  disks, 
as  the  pi'olapses  become  detectible  by  x-ray  due  to  sui'rounding  calcifica- 
tion. 

Pain 

Nerve  fibers  ai'e  not  jii-esent  in  the  nucleus  j)ulposus  oi'  in  the  dee])er 
fibers  of  the  annulus  fibrosus,  or  the  dee|)ei'  fil)ers  of  the  ligamenta  flava 
(81.  However,  fine  iiei-\-e  fibei's  believed  to  carry  |)ain  sensation  occur  in 
the  lumi)odorsal  fascia,  su|)i'a  and  intei'sjiinous  ligaments,  anterior  longitudinal 
ligament-^,  and  \-ei1ebral  periostt'uni.  The  intervertebral  joint  capsuk's,  outer- 
most layeis  of  the  aniudus  fibi-osus.  and  posterior  longitudinal  ligaments  are 
richly  inneivated  (8).  Injection  of  the  anindus  fibrosus  and  intervertebral 
joints  with  liypeitonic  saline  produces  the  typical  pain  of  the  low  back 
syndiome,  while  injections  of  the  more  superhcial  fascial  and  fd:)rous  struc- 
tures ])i'oduce  a  diffei'ent.  type  of  local  low  back  ])ain  (8).  In  later  stages, 
nei-\-es  invade  the  disk  along  with  gi'amUation  tissue  caused  l)y  attempted 
i-epaii'  of  re|)eated  injuries  oi'  mechanical  disoi'ders.  Incivase  in  intradiscal 
pressure  in  the  pi-esence  of  the  mechanically  or  otluTwise  degi'uerated  nucleus 
|)ul|H)sus  may  be  a  conti'ibuting  factoi-  in  causing  i'U])ture  of  the  amndus 
and  disk  pi'otmsion  oi'  hei'iiiation  (8  I. 

I*]veii  though  the  intei-\-ei-tebi-al  disk  is  the  connnon  site  of  the  patho- 
physiologic mechanism  in  low  back  pain,  analysis  of  the  patient's  symjitoms 
dis(doses  a  complex  pictui'e  mai-ked  by  great  vai'iatioiis  in  the  distribution 
'I -id  se\-ei-ity  of  pain,  and  mai'kedly  \-aiying  degrees  of  im])aired  functio" 


DISCOCENIC  SPIXE  PAIX 


375 


(4,  8).  Fain  may  oi'isiiiiatc  also  in  otlici-  t'lcnicnts  I  li<i;ani('nts,  joints,  fasciae, 
and  niusclcs)  involved  in  the  mechanical  behavior  of  the  back.  A  study  of 
1,000  intervertebral  synovial  joints  at  autop.sy  (8)  showed  that  the  u])\H-r 
lumbar  intei'vertebral  levels  were  affected  by  arthrosis  at  a  youngt'i'  aj^e  than 
the  lower  intersjjaces,  but  not  as  yuun<!:  as  the  cases  at  the  onset  of  disk 
lesions.  Aftei-  the  a<j;e  of  45,  the  arthrotic  changes  in  the  lower  luml)ai' 
levels  wei-e  moi'e  mai'ked  and  more  fi'eciuent.  Changes  in  the  intervertebral 
synovial  joints  apjieai'  later  than  disk  deiicneration  and,  chronologically, 
changes  in  the  synovial  joints  a|)|)ear  after  the  patient  has  already  had 
his  first  attacks  of  low  back  pain,  sciatica,  or  both,  so  that  these  joint 
changes  ai'e  not  the  |)rimary  cause,  but  may  contribute  toward  or  aggravate 
later  disk  degeneration  and  impaired  function. 

The  direct  cause  of  onset  in  the  fii-emen  is  usually  traumatic,  but  very 
varied  in  nature  and  severity.  Ci'i'tain  activities  of  firemen  I'ender  them 
prone  to  this  type  of  back  injury  e\-entuating  in  recurrent  low  back 
disability.  Most  ai'e  young  and  \-igoi-ous  on  entry  into  the  Department,  and 
in  prime  physical  condition,  as  the  less  fit  are  excluded  by  the  testing  process 
of  (lualification.  They  continue  to  work  between  the  ages  of  21  and  oO, 
with  I'elatively  few  above  that  age,  and  those  chiefly  as  officers,  supei'visors. 
and  administi-ators.  They  must  be  I'eady  to  perform  intermittent  heavy 
work  involving  frecpient  and  streinious  bending,  lifting,  and  carrying,  as 
well  as  pushing  and  pvdling,  often  in  awkwai'd,  unbalanced  positions.  As 
they  continue  in  the  work,  many  change  fi'om  well-conditioned,  |)hysically 
tit  youthful  adults  to  more  and  more  sedentaiy,  pooi'ly-conditioneil,  flabby- 
niuscleil,  p()()i'-p(jstureil  aging  individuals.  The  contrast  of  long  ])ei'iods  of 
>edentai'y  living,  lack  of  exercise,  loss  of  mus(de  and  ligamentous  strength 
and  tone  with  the  nee(l  to  i)erform  strenuous  work  at  fires  in  sudden, 
nitei-mittent  ii'i'egular  bursts  oi'  episodes  which  may  be  prolonged  to  many 
hours  oi-  days  at  a  time,  is  apparent.  This  tends  to  pi'oduce  decom])ensation 
of  the  stability  and  functicjii  of  the  back,  superimposed  on  whatever  under- 
lying congenital  ur  acciuii'ed  degenerative  abnormality  may  already  be 
pi'csent,  and  (dinical  symptoms  and  disability  result.-.  Harmon  (4)  and 
ilirsch  (2,  7,  8)  ha\'e  desci-ibed  in  a  numbei'  of  papeis  the  .-inatomic  and 
pathologic  conditions  which  may  underlie  such  tendency  to  .-jiinal  decom- 
pensation. These  intdude  such  conilitions  as  congenital  or  accjuired  stenosis 
or  contraction  of  the  spinal  canal  I  some  degi'ee  of  which  may  involve  one- 
tliii'd  of  othei'wise  noi'inal  peojile  and  be  associate(l  witli  tunisually  thick 
neural  arches);  segmental  contraction  of  the  spinal  canal;  enci-oachment  by 
advancing  osteoarthrosis  with  lipping  and  spui-iing,  often  within  the  canal; 
post-traumatic  listhetic  states,  eithei'  foi'wai'd  oi'  backward  in  direction;  local 
diseases  of  the  \H'rtel)i-ae ;  such  soft  tissue  conditions  as  giant  oi-  ridge-foi'ming 
disk  i)roti-usions,  hypei't I'ophic  ligamentum  flavum,  edema  and  inflaimnation 
of  ligaments  and  ner\-e  loots,  associated  with  dynamic  changes  of  posture, 
motion,  and  ])ressure  as  im-oh-ed  in  cough,  sneeze,  and  strain;  pseudo- 
sjjondylolisthesis  with  associated  disk  degeneration;  variations  in  size,  con- 
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tour,  and  troiiism  or  ])laiu'  of  the  ai-ticiilai'  facets  of  the  ^<lnall  joints 
causiiiii;  variations  in  size  of  the  lateral  ])i'e-ai'ticular  recesses  in  which 
the  nerve  I'oots  may  lie;  and  various  forms  of  transitional  \-ertel)ra  at 
the  lumbosacral  junction.  While  sonu'  of  the  hitter  which  are  bilateral,  and 
thus  stai)le.  despite  a  vestigial  disk,  .arc  of  no  conse(iueuce.  othei's,  uni- 
lateral and  not  contributinji  to  the  saci'oiliac  joint,  I'esidt  in  considerable 
instability  and  likelihood  of  disk  jtrotrusion  in  the  next  most  cephalad  in- 
tervertebi'al  disk. 

Sonu'  of  these  findiii>;;s  ai'c  detectible  by  x-ray  and  other  clinical  exami- 
nations, but  many  are  not  until  and  unless  surgical  exposure  is  required 
and  cai'ried  out.  oi-  the  area  can  be  studiecl  anatomically  as  at  autopsy. 

SiiHH'  the  men  stay  in  the  Fire  Department  twenty  or  more  years,  aging 
factoi-s  ji;radually  incicase  in  importance.  With  slow  degenerative  processes 
very  common  in  the  spine  in  the  workinu;  span  of  these  age  grou])s,  it  is 
often  difficult  or  impossible  to  separate  the  eifeets  of  trauma  from  the 
ordinary  wear  and  tear,  and  degenerative  as|)ects.  Any  one  e])isode,  though 
it  may  last  weeks  or  months,  and  be  followed  by  prolonged  remission  of  all 
symptoms,  nuist  be  viewed  against  the  entire  background  of  the  patient's 
adidt  life  and  aging.  Deciding  what  is  symptom-producing  and  what  is 
(dinically  silent  or  normal  may  be  exti-eniely  difiictUt  even  with  complete 
(dinical,  I'adiologic,  and  neurologic  study.  hWvw  in  late  stages,  when  disk 
degeneration  and  narrowing,  secondaiy  sjjondylosis.  facet-  sid)luxation.  en- 
ci'oachment  on  the  \-ei'tebi'al  canal,  and  I'ven  spondylolisthesis  or  pseudo- 
spondylohst liesis  may  be  pi-esent.  for  long  periods  even  such  cases  may  be 
(dinically  silent  until  an  iiijuiy.  often  in  line  of  duty,  sometimes  trivial, 
sometimes  moderate  oi'  severe,  triggers  the  (dinically  obvious  disabling  low 
l)ack  disability  syndrome.  Even  acti\dties  such  as  bending  over  to  wash, 
brush  teeth,  make  a  bed,  sneeze,  cough,  tie  a  shocdace,  or  put  on  trousers 
may  stall  the  (dinical  disability. 

Firemen,  howe\-ei\  ha\'e  ceHain  occupational  hazards  that  make  them 
even  more  \'tdneral)le  to  low  ba(d<;  injuries  than  other  industrial  or  civilian 
gi-oiips.  Thus,  handling  or  pidling  oi'  a(U-ancing  a  (diargt'd  (that  is,  filled 
with  watei-  mider  high  i)i'essurel  hose-line,  is  a  sti'aiid'ul  activity  involving 
heavy  use  of  the  back,  team  work,  and  cooi'dinated  activity  of  se\-eral  men, 
especially  when  it  invoh'es  (diml)ing  ladders,  oi'  going  up  oi'  down  stairs  at 
the  same  time.  If  one  of  tlie  men  slips  or  stmnbles.  or  lets  go  because  of 
smoke  or  poor  \isibility.  oi-  objects  in  the  way,  the  I'emaiiiing  men  often 
take  the  fidl  force  of  the  hose  line,  and  become  subject  to  low  back  strain 
01-  woise.  Falls  fi'om  heights  ai'e  fi-e(|uent  causes  of  accidents,  with  occasional 
jackkiiifing  and  \'ei'tel)i-al  compi'ession,  pei'haps  accompanied  in  severe  cases 
by  injtu'ies  studi  as  .spinal  cord  oi'  nei-\-e  I'oot  damage,  or  paraplegia. 
Building  collapses  may  produce  similai'  injiu'ies  eitliei'  by  falls  or  crushing, 
if  men  ai'e  bui-ied  undei'  hea\-v  masomy  debi'is.  Collisions  of  i'wv  vehicles, 
with  constant  pi'e<sm'e  to  get  to  the  fii'e  as  soon  as  possible,  falls  from 
Jie  apparatus  in  getting  on  or  off  in  their  (luick  staits.  stops,  and  tiu'ns  in 
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lu'avy  traffic,  falls  due  to  poor  t('cliiii(|Uc  while  slidinji  tiic  poles  (lescendin^ 
from  one  fioor  in  fire  houses  to  another  I'apidly,  falls  ovei-  unseen  objects  and 
defects  in  the  flooi's  of  hui'nin^i;  buildings,  all  may  lead  to  any  type  of 
l)ack  injury. 

Actual  fi'acture^  of  the  vei'tebi'ae  ai'e  fai'  less  fi'eciuent  than  the  li<i;amentous, 
muscular,  and  disk  (•(Jiiditions,  Tln'y  are  mana<>;ed  by  standai'il  methods  and 
do  not  pi-esent  too  much  of  a  pi'oblem  excejjt  when  there  is  mai'ked  s])inal 
cord  or  nei-\-e  I'oot  involvement.  In  the  absence  of  such  involvement,  such 
cases  often  do  better  than  the  disk  oi'  discoii;eiiic  oi'  low  back  syndi'ome 
cases  unless  there  is  mai'ked  comi)ression  of  a  \-ei-tebi'al  body  or  multiple 
ti'ansverse  ])rocesses  ai'e  involved. 

Automobile  accidents  and  collisions  ai'e  freciuent  in  the  1  )i'i)artment. 
They  may  cause  any  type  of  low  back  injuiy  oi'  neck  iiijuiy,  including  the 
so-called  "whiplash"  injury  of  the  neck,  in  all  de^ree>  of  severity.  Lifting, 
canying,  jjushing,  and  pulling  sti'ains  are  ob\-iously  fi'e(jueiit  in  fii'emen's  work, 
with  i-esultant  muscular  and  ligamentous  strains  and  sprain.-.  Such  tasks 
include,  besides  handling  charged  lines,  moving  furnitui'e,  machineiy,  and 
equipment,  breaking  through  ceilings  and  walls,  clearing  debi'is,  and  rescuing 
people  from  fire  jMcmises. 

Clinical  (Jassification 

].  L()^\■  BACK  SYNDROM?]— ACUTE  ONSET 
There  is  a  group  of  cases  in  which  thei'e  has  been  an  immediate  sevei'e 
injury  with  the  clinical  picture  of  a  se^•el•e  lumbosacral  sprain  without 
any  radiologic  abnoi'inality  detectible  by  oi'dinary  x-i'ay  studies.  These  are 
quite  common  in  the  more  sevei'e  injuries  noted  above,  and  the  largest  |)rob- 
lem  involving  the  back  in  the  Fire  Department,  They  vary  in  rlieir  clinical 
course : 

a.  They  may  recover  completely  in  weeks  or  months. 

b.  They  may  apjiarently  or  temporarily  recover,  but  with  a  teiitlency  to 
recur  in  acute  or  stibacute  episodes  at  greater  or  lesser  intervals.  These  often 
are  months  or  years  ajiart,  with  or  without  ovei't  irinjuiy  in  the  later  at- 
tacks. 

c.  They  may  recover  to  a  <'ertaiii  degree,  but  iiiconiiilctcly,  with  residual 
occasional  or  persistent  low  back  pain,  or  sciatic  radicular  pain,  to  be 
endured.  Many  of  the  men  in  the  younger  age  groups,  still  interested  in 
progressing  in  their  i)rofession,  return  to  full  fire  duty  despite  the  residtia, 
and  continue  until  and  unk'ss  more  se\'ere  recurrences  or  jirolonged  t'xacerba- 
tions  occur.  Others  are  never  able,  or  are  unwilling,  to  return  with  such 
residual  .sym|)toms,  especially  if  they  lun'e  any  conscious  or  subconscious 
fear  of  their  safet\-  at  future  fire-fighting. 

d.  Not  iiifre(|uently,  as  noted  in  the  retirement  figures  of  the  test  year 
(Table  ID,  permanent  partial  disability  i.-^  deemed  to  have  occurred,  and 
permanent  assignment  to  light  duty,  or  retirement,  is  necessary. 
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2.  SUBACUTP]  ONSET 

AnotluT  ji;roup  of  ca.st'f^  begins  with  much  I088  trauma  and  a  subacute 
clinical  picture.  These  injuries  may  be  due  to  minoi-  lifting,  carrying,  pulling, 
or  jarring,  resulting  in  the  usual  mid-low  lumbosacral  i)ain  extending  to 
either  side,  often  with  referi'ed  pain  in  the  sacroiliac  regions,  and  minor 
thigh  and  leg  radiation.  Some  sp:ism  and  spinal  tilt  may  be  present.  These, 
also,  may  last  oidy  a  week  or  two  and  subside.  However,  many  of  these, 
impossible  to  predict  accurately  at  hrst,  develop  recurrences  within  one  or 
more  years,  often  I'epeated,  even  without  additional  injury,  sometimes  with 
repeated  minor  off  oi-  on-duty  strains  or  reinjm'ies.  Aftei-  a  few  such  episodes, 
radicular  pain  may  de\-eloi)  and  i)ecome  severe,  ovt'r-shadowing  the  back 
pain,  with  or  without  positive  objective  neurologic  findings.  The  ensuing  dis- 
ability for  work  may  last  for  many  weeks  or  months.  This  is  the  common 
course  of  a  low  lumbar  intervertebral  disk  herniation.  It  is  j^robable  that 
in  this  sort  of  case  the  first  pathologic  change  is  not  due  to  the  injury 
itself  but  to  prior  degenerative  change  within  the  nucleus  jiulposus  of  un- 
known cause  which  weakens  the  disk  and  makes  its  ligaments  vulnerable 
even  to  the  nnnoi-  sti'ains  and  wear  and  tear  of  everyday  life,  accentuated 
l)y  the  type  of  woi'k  re(|uii'e(l  of  firemen  1 2,  3,  o,  6,  7,  81. 

From  then  on,  furthei-  weakening  and  i'epeated  ligamentous  damage  in 
repeated  episodes  may  lead  to: 

a  I  Full-blown  disk  herniation  syndrome  with  prolonged  disability,  often 
i-e(|uii'iiig  surgt'iy  for  ('\-en  palliative  relief. 

b)  (li-adual  degeneration  of  a  disk  with  local  thinning  and  instability, 
as  may  be  detected  by  stress  x-rays  of  the  spine  in  flexion  and  extension 
(14),  and  by  local  hypertroj^hic  osteoarthi'otic  changes.  Such  radiologically 
evident  degenei-ative  disk  changes  ai'e  late  sequelae — often  many  years 
after  clinical  onset — of  the  i'epeated  low  back  episodes.  Ultimately,  in  and 
of  themselves,  they  may  result  in  chronic  low  back  pain  and  weakness, 
which  is  more  or  less  disabling  de|)ending  on  the  age,  the  work  the  in- 
dividual is  reciuii'ed  to  perform,  and  his  willingness  to  continue  working 
and  endure  the  pain  ahliough  he  may  be  eligible  for  pensions  and  other 
retirement  benefits  if  he  cannot  work.  Such  voluntary  factors  as  the  im- 
minence of  retirement  and  the  |)()ssibilities  of  promotion,  and  the  actual 
job  assignment  lofliccr  \-ei'sus  fireman  I  i)lay  a  great  part  in  the  complaints 
of  disability.  ( )ccasionally,  if  not  subject  to  too  much  strain,  such  a  de- 
generated narrowed  disk  may  become  s])ontaneously  fused  or  stabilized, 
and  back  symptoms  of  long  duration  may  disappeai'.  Recurrence  or  relapse 
of  disability  after  that  may  be  due  to  clinical  actiA'ity  or  early  degeneration 
of  an  adjacent  disk  not  obviously  involved  by  x-ray,  arising  at  a  later  date 
than  the  original  disk  condition. 

3.  NON-TRAL\MATK'  ONSET 

No  known  injury  may  occur  at  all,  but  gradually  degeneration  of  one  or 
more  disks   may   take   place  as   pre\-iously   outline(l,  herein   with  rejieated 
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episodes  of  low  l);i<'k  pain  and  oi'  sciatica,  with  the  same  ultimate  result, 
rndoubtedly,  in  these  cases  some  metahohc  or  i)hysicochemical,  or  mechanical 
change  (2,  5,  8),  aUers  the  pressure  or  elasticity  of  the  nucleus  pulposus  and 
renders  it  unable  to  withstand  tlu'  strains  of  everyday  human  life.  This  is 
often  ])rogressive  witli  aj2;in^,  although  not  infreciuently  the  changes  l)egin 
in  adolescence  or  young  adult  life. 

Clinical  subvarieties  seen  occasionally,  but  less  often  than  the  typical  low 
back  syndrome  cases,  include  a  few  uppei'  lumbar  disk  levt'l  cases  as  part 
of  local  s])ondylosis  in  the  oldei-  men.  liackache,  radicular  pain,  and  disk 
degeneration  may  l)e  localized  in  the  upper  lumbal-  region  and  radiate  along 
nerve  roots  LI,  L2,  or  L;3.  These  ai'e  usually  less  severe  disabilities  with  a 
higher  fre(iuencv  of  spontaiieou-  icmission  with  or  without  treatment.  How- 
ever, in  the  late  stages  of  recui'rent  cases,  in  the  older  age  gi'oups,  these  too 
may  be  permanently  flisabling  for  fire  duty  and  demand  limited  service 
assignment,  or  retirement. 

In  the  dorsal  spine,  similar  degenerative  changes  occur  occasionally,  with 
a  similar  long-term  outcome.  Usually,  however,  these  are  noted  to  l)e 
superimposed  on  old  adolescent  I'oiiml  back  or  Scheuermann's  \-ertebral 
epiphysitis,  which  may  be  comi)letely  asymptomatic  and  undetectecl  j)rior  to 
preemployment  raditdogic  examination  at  the  time  of  entry  of  the  individual 
into  the  Fire  Department.  The  late  result  is  disk  degeiieiation,  osteoarthrosis, 
instability,  and  (dinical  decom|)ensation  of  the  back  in  a  fair  numl)er  of 
cases. 

Gradual  cervical  disk  degeneration  at  the  levels  of  Co-Cd  and  ( "()-('7  is 
extremely  common  with  increasing  age  in  the  apparently  normal  population 
in  and  after  the  foui'th  decade,  often  without  injury  and  without  clinically 
recognizable  symptoms  (121.  Here,  too,  injuries  of  \-arying  severity  and 
acuteness  of  onset  may  lead  to  acute  stiff  necks,  radicular  pain  in  the 
shoulder  girdle  or  upper  extremity,  or  to  full-blown  herniated  disk  syn- 
dromes with  root  coiiii>ressi(iii.  Many  of  these  are  transient  and  subside  in 
weeks  or  months  with  less  serious  residua  than  the  low  back  cases,  so  that  the 
men  can  tolerate  working  in  s])ite  of  residua.  Ilowex'er,  there  is  an  ap- 
preciable number  of  men  who  suiter  fi-om  the  same  prolonged  and  per- 
manently disabling  chronic  degenei-ati\-e  changes  in  and  about  the  disks 
after  a  few,  or  many,  episodes,  as  the  low  back  cases.  Here,  too,  there 
is  late  x-ray  evidence  of  disk  narrowing,  instability,  local  hypertrophic 
change,  and  re-\-ersal  of  the  normal  cervical  lordosis.  The  nerve  roots  may  be 
encroached  ui)on  within  the  spinal  canal,  in  the  inter\-ertel)ral  foramina,  or 
adjacent  to  Luschka's  onco\-ertebral  joints,  with  resultant  intractable  and 
disabling  cervical  radicular  syndromes.  They  can  ite  as  i-efractory  to  ail 
forms  of  treatment  as  the  low  back  cases.  Tluy  constitute  the  second  most 
common  group  of  pi'olonged  and  permanent  disabilities  of  the  sjjine,  and, 
indeed,  of  all  orthopaedic  conditions  in  the  Fire  Department. 

In  the  ol  j)ermaiient  disability  cases  of  a  typical  year  attributable  to 
back  or  spine  conditions,  all  the  above  groujis  are  represented.   (See  Table 
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II.,)  Of  the  32  cases  (^loupcd  as  disk  or  discogenic,  15  were  definitely 
diagnosed  as  disk  ahnoi'iiialities  hy  techiiiciues  such  as  x-i'ay  study,  surgical 
exploration,  or  neurologic  findings.  Seventeen  had  similar  (dinical  histories, 
episodes,  and  physical  exannnations,  hut  had  not  heen  definitely  proved  to  be 
disk  herniations  or  degenerations  hy  the  time  they  were  considered  to  have 
a  permanent  pai'tial  disahility.  They  wei'e,  therefore,  called  low  back  syn- 
drome, probably  discogenic.  (ieneral  or  local  osteoarthrosis  with  less  evident 
disk  involvement  (dinically  or  ladiogi'aphically  accounted  for  4  more.  Mis- 
cellaneous causes  of  permanent  disability  classification  included  compression 
of  vei'tebrae  due  to  old  trauma,  congenital  defects,  angioma  of  a  vertebra, 
and  old  adolescent  vertebral  epiphysitis.  In  other  years,  such  conditions  as 
Paget's  disease  of  the  spine,  osteomyiditis,  tubei'cnlosis,  and  neoplasms 
were  also  found  as  causes  of  ]iermanent  disal)ility  in  fii'emen,  leading  to 
retirement  or  limiteil  ser\'ice,  but  these  are  much  moi'e  I'ai'e  than  the  causes 
in  Table  II.  The  nnmbei'  of  cervical  spine  cases  of  all  sorts  confirms  the 
incidence  as  next  most  connnon  to  the  low  back  cases. 

The  low  back  ilisk  and  low  l)ack  syndrome  cases  were  further  analyzed 
to  include  age  incidence  at  onset  of  complaints,  age  at  permanent  dis- 
ability finding,  and  length  of  time  in  the  Depai'tment  ( reci]m)cal  to 
length  of  time  remaining  till  noi-mal  I'etirement ) .  (Tallies  III-Ml. 


TABLE  III 

Age  at  Assign7nent  to  Limited  Service 


Total  Cases: 

,^2 

Age  30-39 

8 

Age  40-49 

15 

Age  50-55 

6 

Age  over  55 

3 

TABLE  IV 

Time  in  the  Fire  Departjnent  before  Onset  of  First  Episode 


Under  10  years 

5 

10  to  20  years 

16 

20  years  or  more 

7 

Unknown 

3 

TABLE  ^■ 

Age  at  Time  of  Onset  of  First  Episode 

20-29  years 

1 

30-39  years 

8 

40-49  years 

14 

Over  50  years 

4 

Unknown 

4 
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TABLE  VI 


Time  After  Final  Episode  Until  Limited  Service 


Six  months  or  less 
Six  to  twelve  months 
Over  twelve  months 


14 
11 
6 


From  tliesc  tabk's,  the  incidence  of  the  conditions  discussed  al)ove  is  seen 
to  l)e  chiefly  in  the  men  in  theii'  second  (h'cade  in  tiie  job,  although  it 
.'ould  ai)])ear  occasionally  for  the  liisl  time  in  eai'liei'  or  later  pei'iods.  This 
correlates  with  the  ai^e  of  the  men  at  onset,  chiefly  in  their  thirties  and 
forties.  The  oldei-  age  groups  and  corres])ondingly  longer  times  in  the 
Department  l)efore  onset  are  liea\'iiy  weighted  by  the  fact  thai  many  fii'e- 
inen  of  those  ages  normally  I'etire  foi-  completion  of  sei-vice  before  they  ai'e 
disabled.  Thei'cfoi'e,  many  of  those  remaining  were  ofiicers,  who  can  continue 
to  serve  until  an  oldei'  age  and  for  longer  time  in  the  Department,  not  being 
required  to  do  as  sti'enuous  physical  woi'k  as  the  firemen.  The  I'elatively 
short  time  from  the  on.set  of  the  final  episode  until  limited  sei'vice  assigmnent 
was  due  to  theii-  known  prioi-  se\-ere  recau'reiices  or  |)rioi-  ])rolonged  back 
disability  histoi-ies  and  high  incidence  of  positive  x-i'ay  findings  indicating 
irrevei'sible  and  incui'able  pathology. 

The  cervical  sjiine  cases  had  appi'oximately  the  same  distribution  by 
age  and  time  of  onset  as  the  low  back  cases,  but  the  cases  wei'e  too  few 
to  justify  statistical  analysis.  The  generalized  osteoarthrosis  cases  wei'e 
somewhat  older  than  the  othei'  back  cases  at  the  time  of  pei'inanent  light 
duty  assigmnent  and  wei'e  much  longei-  in  the  job  when  they  became 
symptomatic,  indicating  the  degeneratiA'e  nature  of  the  disai)ility  as  com- 
pared with  the  traumatic  in  the  yonngei-  men.  On  the  other  hand,  the 
miscellaneous  skeletal  grouj)  was  disabled  either  symptomatically  or  by 
fortuitous  x-ray  evidence  of  a  sigmficant  lesion  at  a  somewhat  earlier  age 
and  shorter  time  in  the  De])artment. 


It  is  not  tlie  purpose  of  this  article  to  discuss  this  in  detail.  The  various 
low  back  .syndromes  are  intei'changeable  and  vavx  in  a|)pearances  from 
attack  to  attack,  depending  on  the  sevei'ity,  and  associateil  spasm,  with  or 
without  spinal  or  pelvic  tilt  and  distortion.  The  latter  is  related  to  the  lo- 
cation of  the  ilisk  lesion  laterally  or  toward  the  midline,  rather  than  the 
level  of  the  disk  ])roti-usion.  Presence  of  sciatica  is  detected  by  the  usual  his- 
tory, and  jihysical  examination,  with  emphasis  on  neurologic  findings,  in- 
cluding motor,  sensory,   and   reflex   flndiiigs   as   well   as   gait    and  motion 


Certain  radiologic  and  laboratory  procedures  have  been  reported  to  be 
most  accurate  in  ultimate  diagnosis  of  the  exact  types  of  lesion  present 
and  their  exact  location,  especially  if  surgical  ai)i)roach  is  being  considered. 


Diagnosis 


studies. 
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Careful  radiographic  study  of  the  s\nuv,  rcpc^atcd  at  intervals,  and  including 
such  special  studies  as  ceplialad  oblique  and  riii;lit  and  left  obliciue  views, 
stress  and  motion  studies  such  as  lateial  Hexion  and  extension  views,  and 
cineradiographic  studies  are  very  heljiful  in  detection  of  local  levels  of  pathol- 
ogy, instability,  subluxation  or  local  restrictions  of  motion.  Myelography  and 
discography  (15)  have  \)vvn  used  almost  exclusively  as  jiresurgical  methods 
of  final  pinpointing  of  lesions,  although  they  are  well  known  to  show  false 
positives  and  false  negati\-e^,  I'endei'ing  theii-  findiiii^s  .somewhat  uni-eliable. 
In  these  hrcnien,  even  though  they  were  un(h'i-  the  direct  care  and  man- 
agement of  their  own  i)hysicians,  iiaduding  neurologists,  neurosui'geons, 
orthoi)aedists,  as  well  as  general  practitioners,  chiropractors  and  osteopaths, 
none  had  had  discograjjliy ,  which  is  still  not  widely  accepted  as  a  routine 
diagnostic  measure.  This  is  undoubtedly  because  many  clinically  normal 
patients  will  show  oiK'  or  more  abnormal  disks  by  this  technicjue  (12), 
the  abnormality  being  no  different  from  that  fountl  in  patients  with  symp- 
toms. Thus,  while  discography  is  an  accurate  method  of  ultimate  detection 
and  localization  of  disk  pathology,  it  is  inacctu'ate  in  locating  the  area  caus- 
ing the  clinical  symptoms  and  disability  in  many  cases.  Myelography,  if 
sjiecifically  used  to  locate  space  encroaching  conditions  of  the  vertel)ral  canal, 
with  special  reference  to  disk  protrusion,  is  \-ery  heli)ful,  but  not  so  much 
in  routine  management  as  in  i)reoperative  pinpointing  of  the  lesion  for 
surgical  treatment,  l^k'ctromyographic  study,  to  localize  which  roots  are 
involved  and  thus  where  the  lesion  is,  or  whether  one  is  present,  has  not 
l)een  of  enough  definitivt'  \-ahie  to  warrant  general  use  excej^t  again  as  a 
confirmatory  method,  if  need  for  operation  has  already  been  indicated. 

Prophylaxis 

From  the  \iew])oint  of  the  Department,  and  of  the  men  involved  them- 
selves, it  would  be  helpful  if  those  indi\'iduals  with  a  tendency  to  future 
back  degeneration  and  instability  or  vulnerability  to  injui'y  can  be  pre- 
selected, and  thus  eliminated,  fi'om  the  occupational  hazards  of  the  job.  It 
is  hard  to  coii\-ince  an  individual  who  has  been  rejected  because  of  an 
x-ray  abnormality  of  the  s])ine  befoi'e  he  has  had  any  major  symptoms  or 
disability,  and  who  has  his  heart  set  on  a  Fire  Departnu'nt  career,  that  this 
is  proper  and  ju-^t.  Xe\-ertliek'ss,  sonu'  attemjit  at  such  preselection  is 
warranted. 

Thus,  a  history  of  low  back  sprain  of  more  tlian  transient  tyi)e,  as  some- 
timi's  available  from  a  l)re^•ionsly  recoi-de(|  compensable  injury,  should 
dis(]ualify,  I'specially  if  there  have  been  any  com])lications  such  as  associated 
I'adicadar  pain  or  spinal  tilt.  In  many  cases,  liowe\-er,  such  history  may  be 
unavailable,  or  concealeil.  Physical  examination  is  usually  not  very  helpful 
in  the  age  grouj)  seeking  admi.-sion  to  the  Fire  1  )e])artment.  Yet,  severe 
scoliosis,  significant  increase  in  the  dorsal  romid  back,  and  marked  postural 
defect,  such  as  sway  back  and  hy |)erl()r(lo<is,  shoidd  lead  to  careful  evaluation 
before  acce])tance  or  rejection. 
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Most  of  the  prcvciitiA'c  prccinployuK'nt  examinations  of  tlic  si)iii('  used  in 
industry  haw  been  I'ailioloi^ic,  In  most  cases  this  has  included  routine 
i-adioiiraphy  of  the  hunhosacral  spine  or  any  othei-  jiai't  of  the  spine  indicated 
by  the  histoiy  or  |)hysical  examination.  This  lias  been  done  in  the  New 
\'ork  City  Fire  I  )epaitnient  oidy  since  March,  1965,  as  part  of  the  ])re- 
admission  meiHcal  examination.  In  the  course  of  tlie  first  year,  598  new  men 
wei'e  examined,  of  whom  58  wei'e  i-ejected  because  of  some  radiologic 
abnormality  of  the  back  (Table  VII). 

In  some  cases,  moi'e  than  one  of  these  defects  was  found  in  a  single 
individual,  es))ecially  the  occm-rence  of  disk  degeneration,  Schmorl's  node 
formation,  transitional  vertebra  and  local  osteoarthrosis  in  various  combina- 
tions. SchmoiTs  node  formation  represents  disk  prolapse  into  an  adjacent 
vertebral  body  and  indicates  disk  degeneration,  though  clinically  silent  in 
the  younger  age  group. 

It  is  likely  that  with  moix'  detailed  I'adiologic  study  of  the  back  (not 
done  yet  in  the  Fire  Department!  moi'e  men  can  be  detecte(l  who  are 
likely  candidates  for  future  ci'ijjpling  back  disability.  Myelography  and  dis- 
cograiihy  cannot  l)e  nse(l  in  ;i  pi'eemployment  ])hysical  examination  I'outinely 
in  view  of  the  hos])italization  I'eciuiied  and  the  potential  harm  that  might 
result  as  complications  in  the  candidates.  Also  the  jiain  inflicted  and  the 
probability  of  false  positive  or  negative  tests  render  these  procedures  in- 
advisable excej^t  as  localizing  tests  where  severe  disability  already  exists  and 
surgeiy  may  be  contemplated. 

However,  less  complicated  and  dangerous  testes  might  include  cinei-adiog- 
raphy  or  lateral  x-ray  examination  in  full  flexion  and  extension  views,  in  the 
erect  attitude  in  the  cervical  region,  and  in  the  recumbent,  as  well  as  the 

TABLE  VII 


Classification  of  Spinal  Conditions  Leading  to  Rejection 


Disk  degeneration 

23 

Lumbosacral 

11 

Dorsal 

2 

Cervical 

1 

Schmorl's  node  type 

9 

Failure  of  fusion  of  posterior  elements  oilier  than 

10 

slight  spina  bifida  at  SI 

Unilateral  transitional  vertebra  (safralizat  ion  of 

1 1 

L5  or  lumbarization  of  SI ) 

Spondylolisthesis 

4 

Old  compression  fracture, 

1 

Apophyseal  anomoly  and  faihire  of  normal  develop- 

ment or  congenital  fusion 

Scoliosis,  severe 

1 

Osteoarthrosis 

7 

Lumbar 

3 

Dorsal 

1 

Cervical 

3 
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t'li'ct  attitude  in  the  lvuiil)ar  rcjiion.  Sucli  study  might  detect  aiipreciable 
muiihcrs  of  hyi)ei--  or  hyponu)l)ilc  disk  levels  in  the  candidates,  indicating 
instability  (14),  altered  i)attern  of  motion — suggesting  local  spasm  or  lesion — 
and  gas  shadows  or  calcifications  within  the  disk  spaces,  all  of  which  might 
disfiualify  as  suggestive  of  already  established  disk  degeneration,  with  its 
known  ^•ulnerability  to  fui'tliei'  injury  and  disability. 

Cai'eful  lateral  radiogi'aphy  of  the  lumbosacral  s])ine  with  measurement 
of  the  hunbosacral  angle  and  the  weight  bi'aring  axis  may  also  be  helpful 
in  wt'eding  out  future  back  disability  cases.  Thus,  accoi'ding  to  Ferguson 
(II,  the  lumbosaci'al  angle  may  be  mechanically  unsound  in  one  or  both  of 
two  ways.  The  center  of  gi'a\ity  of  the  ti'unk  as  re])resente(l  by  a  vei'tical 
line  through  the  center  of  the  third  lumbar  body  may  pass  anterior  to  the 
sacrum,  sometimes  by  as  much  as  two  inches.  Insofar  as  this  line  is  anti'rior 
to  the  sacrum,  a  cei'tain  poi'tion  of  the  weight  is  not  boi'iie  by  bone  but  by 
musides  or  ligaments  which  ai'e  liable  to  sti'ain.  Or,  if  the  plane  of  the 
articulai'  surface  of  the  fii'st  sacral  vertebi'a  is  too  far  from  the  hoi'izontal, 
sheafing  sti'esses  may  be  set  up  making  the  mus(dt's  and  ligaments  .subject 
to  strain.  When  this  surface  is  as  nuicli  as  42°  from  the  horizontal  axis 
of  the  patient,  the  strains  ai'e  of  some  importance;  when  the  angle  is  47°  they 
are  said  to  be  a  menace;  and  when  the  angle  is  ."12°  or  more,  the  stresses 
are  severe.  For  |)roper  evaluation,  Ferguson  (li  l)elie\-ed  that  careful  po- 
sitioning in  the  patient's  usual  relaxed  i)ostui-e  in  I'ecumbency  was  necessary 
to  prevent  fal^c  I'eadings  by  ju-otective  reaction  in  the  standing  attitude. 
He  also  felt  that  in  lateral  views  in  flexion  and  extension,  motion  of  the 
spinous  ])i()cesses  of  L5  and  SI  moi-e  than  one-half  inch  relative  to  each 
other,  indicated  instability. 

It  must  be  realized  that  these  critei'i.'i  are  not  universally  aeceptt'd  and 
that  in  an  othei'wise  healthy,  >ymptondess  young  adult  it.  might  be  difhcult  to 
justify  I'ejection  mdes.-;  the  features  afoi'ementioned  indicated  were  extreme, 
rathei-  than  boi'derliiie  of  noi'mal.  It  is  for  this  reason  and  because  of  the 
difliculty  of  obtaining  perfect  radiograjihs  pei'fectly  positioned  in  a  large 
lunnbei-  of  men  being  i-a|>idly  pi'ocessed  that  these  nioi'e  detailed  radio- 
gia])hic  studies  have  not  yet  i)een  incorjiorated  into  the  preem|)loyment  ex- 
aminations. The  ci'iteria  actually  used  iTable  VII  I  ai'e  more  definite  and 
less  conti'ovei-sial.  K\'en  in  those  cases,  there  is  often  objection  by  the 
candidates  and  by  physicians  consulted  by  them,  who  state  that  all  of  these 
conditions  ai'e  compatible  with  perfect  health  and  that  they  should  not 
automatically  be  rejecteil  therefore. 

A  second  form  of  pi'ophylaxis  used  in  the  Fire  Department  is  by  in- 
struction of  all  firemen  in  the  proper  use  of  hea\'y  apparatus  in  fire-fighting 
situations,  such  as  charged  hose  lines,  in  situations  where  heavy  material 
or  debris  h;is  to  be  lifted  or  moved  in  the  proper  [losture  of  lifting  and 
carrying,  and  in  the  need  to  have  ade(|uate  and  coctrdinated  assistance  foi' 
the  more  strenuous  tasks.  Several  tabloid  charts  gi\-ing  instruction  in  proper 
j)ositiomng  of  the  back  ;it  work  and  in  e\-eryday  living  are  now  a\-ailal)le. 


niSCOCENIC  SPINE  PAIX 


385 


including  I'ulcs  for  pi'opn-  liftinji;,  hcndiiig, 
in  Slurts  lA  and  IB.  These  often  include 
exei'cise  as  treatment.  lie.mdai'  perl'oi  inancc 
in  lowerinii  the  incidence  of  back  injuries. 


and  carrying.  One  such  is  n()te(| 
instruction  in  postural  low  hack 
of  these  is  of  ]iroi)hylactic  value 


^liect  lA 
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H. 

Hon  t4»  aloii;; 
with  your  I»a4*k 


Use  a  hard  chair  and  put  your  spine  up  against  it.  try  and  keep  one  or  t 
knees  higher  than  your  hips.  A  small  stool  is  helpful  here  For  short  i 
periods,  a  contour  chair  offers  excellent  support 


Standing:  Try  to  stand  with  your  lower  back  flat  When  you  work 
standing  up.  use  a  footrest  to  help  relieve  swayback.  Never 
lean  forward  without  bending  your  knees.  Ladies  take  note 
shoes  with  moderate  heels  strain  the  back  less  than  those 
with  high  spike  heels 


Sleeping.  Sleep  on  a  firm  mattress,  put  a  bedboard  ('A"  ply- 
wood) under  a  soft  mattress,  Do  not  sleep  on  your 
stomach.  If  you  sleep  on  your  back,  put  a  pillow 
under  your  knees.  If  you  sleep  on  your  side  keep 
your  legs  bent  at  the  knees  and  at  the  hips 


Lifting:  Make  sure  you  lift  properly,  Bend  your  knees  and 
use  your  leg  muscles  to  lift  Avoid  sudden  move- 
ments. Try  not  to  lift  anything  heavy  over  your 


n  you  worK  me  peaais 


Working:  Don't  overwork  yourself,  U  you 
you  feel  fatigued  If  you  work 
wfienever  you  get  the  chance- 


Exerciso:  Get  regular  exercise  (walking,  swimming,  etc  )  once  your  backacfie  is  gone 
But  start  slowly  to  give  your  muscles  a  cfiance  to  warm  up  and  loosen  before 
attempting  anyttiing  ! 


See  your  doctor:    If  your  back  ; 


i  up,  see  your  i 


t  wait  until  your  condit 


fVlcNEIL  LABORATORIES,   INC  ,  Fort  Wastlington 

Slieet  IB 


Of  couf.sc,  traiiiiiijj;  in  a v()i(liii<i  all  the  types  of  accidents  to  which  firemen 
ai-e  especially  subject  is  also  helpftil  in  pfi'\-entin<i  hack  disahility.  This  would 
infdtide  accident  pi-e\-ent ion  tfainiiif!;,  pi'opef  conduct  in  fife  htiildinii;s  to  avoid 
falls  and  collapses,  in  fire  apparatus,  to  a\'oid  collisions,  hy  use  of  safety 
belts  and  the  like,  ami  proper  techni(|ue  in  slidin^i  the  pole. 
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Treatment 

Tivatment  has  not  Ix'cii  cft'ectivi'  in  eliminating  severe  and  chronic  low- 
back  and  other  spinal  disabilities.  In  the  firemen,  as  in  civilian  groups,  this 
has  comprised  many  modalities.  These  include  osteopathic  and  chiropractic 
manipulation,  sought  by  the  men  as  they  become  disappointed  with  medical 
or  orthopaedic  management;  various  drug  therapies  such  as  analgesics, 
antispasmodics  and  muscle  relaxants;  orthoi)aedic  measures  such  as  varying 
degrees  and  duration  of  bed  rest  in  suitable  postures;  physical  therapy  of  all 
sorts;  support  l)y  corsets,  and  belts  and  braces.  Prolonged  bed  rest,  avoid- 
ance of  occupational  anfl  other  strain,  traction,  heat  modalities,  injections 
of  trigger  points  of  pain  with  local  anesthetics  and  steroids,  low  back 
exercises  and  even  surgical  intervention  in  the  form  of  disk  removal  or 
stabilization  by  fusion  have  failed  in  many  of  the  more  stubborn  cases. 
No  therapy,  or  almost  any  of  the  above  measures,  may  be  successful  in 
the  younger  age  groups,  anxious  to  return  to  work  to  resume  their  careers, 
especially  if  accompanied  by  adeciuate  periods  of  rest  and  avoidance  of 
strain.  Howi'ver,  as  the  men  become  older,  with  i-ecuri-ences,  and  as  they 
approach  rctii'cmi'iit,  when  degt'nerativc  processes  become  nioi'c  and  more 
important  in  the  clinical  picture,  the  same  therapy  proves  incompletely 
successful  and  fails  to  rehabilitate  them  to  the  degree  retiuired  for  normal 
fire-fighting  duties.  Operative  intervention — by  surgeons  of  the  firemen's 
choice — has  usually  been  reseived  for  the  most  severely  disabled  with  pro- 
longed crij^pling,  and  has  been  done  l)y  leading  neurosurgeons  and/or  ortho- 
paedists. Nevertheless,  very  few  of  the  few  men  ti-eated  surgically  have 
returned  to  full  fire  duty  even  tempoi'arily.  Practically  none  injured  in  line 
of  duty  has  even  attem])ted  to  return  to  such  duty.  Occasional  young 
individuals  who  had  sustained  the  back  condition  in  non-line  of  duty  situa- 
tions have  returned  to  regular  duty  for  several  years.  They,  too,  after  a 
time,  have  suffered  further  back  episodes  with  si)inal  decomi)ensation,  so  that 
permanent  limited  service-  and  retirement  have  been  the  outcome,  often  from 
minor  subse(|uent  line  of  duty  recurrences.  It  has,  therefore,  been  policy,  with 
rare  excejjtions,  that  those  men  surgically  treated  are  considered  per- 
manently partially  disabled  for  fire  duty  and  ai'e  not  urged  or  permitted  to 
return  to  such  work.  Appai'ently  the  intricate  mechanism  of  the  human 
back  cannot  yet  be  ti-eated  surgically  with  complete  restitution  of  functional 
capacity  to  normal.  This  is  consistent  with  findings  of  other  surgeons  (9, 
11)  in  various  series  icported  in  the  orthopaedic  and  neurosurgical  litera- 
ture, if  they  are  caicfully  studied,  and  followed  long  enough  to  get  the 
ultimate  results.  Some  handicap  lu'ai'ly  always  persists,  even  though  the 
severe  sym])toms.  such  as  acute  sciatica,  may  be  eliminated,  and  low  back 
disability  inii)rove.  Many  of  the  patients  ai'e  so  grateful  foi'  the  relii'f  of 
severe  I'adiculai-  pain  oi'  backache  that  they  pay  little  attention  to  tlu' 
minor  residual  aches  and  pains.  Ilowevei-,  it  is  precisely  these  residua,  an<l 
sometimes,   more   major   residua   and   I'ecuri-ences,   that    I'ender   the  firemen 
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uual)k"  to  return  to  their  rcjiular  duties.  Knowledge  of  this  has  resulted  in 
the  refusal  of  many  of  the  men  to  underi>;o  surj^eiy  in  the  chronic  category  of 
low  hack  case  unless  se\-erely  and  totally  disabled  so  that  they  cannot 
do  evi'ii  ii^ht  woi'k,  or  he  al)le  to  enjoy  life.  They  fi'i'(|uently  state  that  thev 
know  of  someone  with  similai-  conditions  who  has  hecMi  inadeciuateiy,  if  at 
all.  im|H•o^•ed  by  suri^ical  intei'vention. 

Suinmary 

The  entire  background  ami  pathogenesis  of  the  most  common  types  of 
disabling  l)ack  conditions  as  they  apply  to  occupational  disabilities  of  men 
ser\ing  in  the  X(>w  ^'ork  ("ity  Fire  Dci)artment  have  been  reviewed.  The 
incidence  of  the  vaiious  types  of  disability,  their  causes  and  evolution,  have 
been  discussed.  The  time  of  occuiicnce  in  relation  to  age  and  service  in 
the  Department  ha\-e  been  describi'd.  It  is  obvious  that  a  great  deal  more 
information  may  be  obtained  ak)ng  those  lines  if  a  prospective  study  over 
a  long  ])eriod  of  time  could  be  tmdei'taken,  I'athei'  than  a  retrosp(>ctive  study 
based  on  fi'e(|uently  ina(le(iuate  records.  Statistics  as  to  economic  loss  from 
loss  of  man-lioin's  of  work  and  |)i'eniatui-e.  sei'\-ice-connected  or  other  re- 
tii'ement-,  with  the  associated  increased  pension  expense  should  be  kept 
accurately,  to  emphasize  the  impoi'tanct'  of  the  |)i'()l)leni.  Classification  of  the 
\-arious  types  of  back  conditions  leading  to  chronic  and  severe  disal)i!ity  has 
indicated  that  the  low  back  syndrome  leading  to  disk  jirotrusion  and/or 
disk  degeneration,  and  secondary  instal)ility ,  ai'tlirosis,  and  radicular  involve- 
ment is  the  most  common  tyjie.  Pri'vention  by  preemployment  selection, 
adecjuate  job  training  and  pi-epai'at ion,  and  management  by  ])roi)er  con- 
ditioning and  exercise  to  niiiumize  the  numbers  of  disabled  men  and  the 
mmil)er  and  se\-t'rity  of  I'ecui'i'ences  is  most  important  in  solving  the 
problem.  Ah-astu'es  currently  used  in  this  type  of  preemployment  examina- 
tion to  weed  out  men  |)i'one  to  futtu'c  disability,  althotigh  ol)viously  crude 
and  uncertain,  may  be  improved  in  the  future  as  l)etter  diagnostic  modalities 
l)econie  a\'ailable  and  ai'e  used  routinely.  Finally,  it  has  been  indicated 
that  tln're  is  no  magic  ticatment  adeciuate  foi'  all  cases,  and  that  surgery, 
not  l)eing  cui'ati\'e,  should  ti'tdy  be  a  last  I'esort  for  se\-ei'e  disal)ility  pre- 
\-enting  all  noi'uial  activities  of  e\'eryday  li\-ing  with  the  knowledge  that, 
even  if  dramatically  im|)roved,  the  men  will  usually  not  be  rehabilitat^ed 
for  the  normal  duties  of  a  fireman. 
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Radical  Local  Surgery  in  Diabetic  Gangrene 


ADOLF  SINGER,  M.D.  and  GIUSEPPI  ROSSI,  M.D. 

Minor  injuries,  tinea  pedis,  or  the  continual  trauma  due  to  a  plantar 
callosity  frequently  lead  to  foot  infections  in  the  diabetic.  The  natural  history 
of  this  condition  shows  that  unless  halted  by  early  and  adeciuate  treatment, 
such  infections  will  often  spread  upwards  rapidly  to  produce  extensive  abscess 
formation  and  tissue  necrosis  of  several  toes  and  of  the  distal  part  of  the 
foot.  Severe  toxemia  and  diabetic  acidosis  frequently  follow,  and  may  neces- 
sitate emergency  guillotine  amputation  as  a  life-saving  measure  (1,  2).  In 
order  to  prevent  risk  to  life  and  minimize  limb  loss,  early  surgical  drainage 
with  removal  of  all  necrotic  tissue  is  essential,  as  antibiotics  and  other  sup- 
portive treatment  are  usually  not  able  to  contain  this  type  of  gangrenous 
process  (3,  4,  5) . 

This  report  describes  the  management  of  24  consecutive  diabetic  patients 
with  infected  gangrene  of  toes  and  forefoot,  observed  on  the  Peripheral 
Vascular  Disease  Service  of  this  hospital  between  July  1964  and  December 
1965.  In  all  cases  a  good  popliteal  pulse,  and  some  one  or  other  of  the  ankle 
pulses  were  present.  On  this  circulatory  basis  the  diagnosis  was  made  on 
the  characteristic  appearance  of  wet,  infected  gangrene,  the  presence  of 
redness  and  swelling  in  the  more  proximal  parts  of  the  extremity,  and 
signs  of  systemic  disturbance  manifested  by  fever,  leukocytosis,  and  a  tem- 
porarily increased  demand  for  insulin.  All  our  patients  demonstrated  at  least 
three  of  these  features.  We  are  not  reporting  here  on  patients  with  dry,  is- 
chemic gangrene  as  primary  local  amputation  plays  no  part  in  their  treat- 
ment, and  all  efforts  must  be  directed  at  improving  the  distal  blood  supply 
by  sympathectomy  or  arterial  reconstruction.  This  group  will  be  included  in 
a  subsequent  rciiort  from  this  department. 

Treatment  in  all  patients  comprised  correction  of  the  metabolic  dis- 
turbance, the  administration  of  suitable  antibiotics,  and  immediate  radical 
local  debridement.  Surgery  must  include  removal  of  all  dead  and  infected 
tissue,  including  bones  and  tendons.  Normal  anatomical  and  functional 
landmarks  must  be  it^noicd,  and  pus  and  slough  removed  until  healthy, 
bleeding  structures  arc  exposed.  The  wound  is  never  closed  primarily,  but 
healing  by  granulation  is  encouraged  with  local  measures,  and  sometimes 
sjx'eded  by  the  later  application  of  a  skin  graft. 

Results 

Treatment  failed  in  five  patients.  Four  required  eventual  below-knee  am- 
putation. One  patient  signed  out  of  the  hospital  against  medical  advice 
with  an  unhealed  wound  of  the  foot.  (Table  I.) 

From  The  Mount  Sinai  Ho.?iiital  Services  City  Hospital  Center  at  Elmliurst,  New 
York. 
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TABLE  I 
Failed  Treatment 


B/K  amputation 

4 

Unhealed  wovmd 

1 

Total  failed  pts. 

5 

TABLE  II 

Successful  Treatment 

Healed  by  secondary  intention 

12 

Healed  with  skin  graft 

7 

Total  healed  pts. 

19 

In  19  patients  radical  local  sm-gery  was  followed  by  the  appearance  of 
satisfactory  granulations,  and  healing  by  secondary  intention  in  12.  The 
remaining  7  patients  had  a  split  thickness  skin  gi'aft  applied  to  the  granulat- 
ing wound,  with  satisfactory  healing  in  all  cases.  lTal)le  II.  I  The  most 
commonly  used  procedure  was  based  on  the  excision  of  one  or  more 
toes,  and  the  head  and  distal  poition  of  the  shaft  of  their  accompanying 
metatarsal  bone.  All  operations  were  performed  under  general  or  spinal 
anesthetic,  without  mortality  (Figs.  1-7). 

Discussion 

Gangrene  in  the  diabetic  generally  falls  into  one  of  two  distinct  groui)s. 
Ischemia  due  to  major  limb  vessel  occlusion  may  be  the  iirincipal  caux'.  Heie 
the  affected  parts  are  dry  and  shrunken.  Popliteal  and  ankle  pidses  are 
usually  absent.  The  necrotic  process  is  of  several  weeks'  duration  and 
there  is  no  derangement  of  the  dial)etic  state.  Such  patients  siioidd  be  con- 
sidered for  arterial  reconstruction  where  feasil)le,  as  a  majoi-  amputation  is 
commonly  the  only  alternative  (6,  7). 

The  group  of  patients  reported  here  demonstrates  the  second  type  of 
clinical  presentation,  where  florid,  wet  gangrene,  abscess  formation,  and 
deep  tissue  necrosis  are  the  principal  local  features.  Xetu-opathy,  the  metabolic 
disturbance  and  lesser  resistance  of  the  diabetic  to  infection  are  the  principal 
predisposing  factors.  Ischemia  is  of  secondary  im})ortance,  affecting  only  the 
small  vessels  of  calf  and  foot  (4,  8).  The  final  local  piccipitating  cause  is 
frequently  accidental  trauma,  an  injury  while  cutting  the  toe  nails,  fungus 
infection,  the  presence  of  a  thick  plantar  callus,  or  injudicious  attemi)ts  to 
remove  it  (3).  Provided  a  good  popliteal  pulse  is  palpable,  we  believe  that 
the  above  described  clinical  picture  demands  drainage  and  debridement  as  the 
primary  form  of  treatment. 

The  key  to  the  correct  management  of  this  condition  lies  in  accurate  clinical 
diagnosis    (3,  4,  9).   Careful  evaluation  of  the   arterial  circulation  and 
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Fig.  3.  Case  7^16.  Auto-amputatiuii  ui  (ii  i  h  1 1  h  .  .^.miiiciic  and  ih  i  p  i)lantar  abscess. 
Flc.  4.  Case  7^16.  J^a<li<  al  I. ,ral  .  x.  i.Mun  (■(HU] il.'l <■< I. 
Fig.  5.  Ca.so  j^l6.  Healed  skin  gratl  three  months  later. 


Fig.  6.  Case  #19.  Three  weeks  after  excision  of  first  and  second  toes  and  metatarsal 
heads. 

Fig.  7.  Completely  healed  one  month  later. 
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clinical  aiii)carancc  of  the  endangered  liml)  provide  the  basis  for  rational 
treatment  as  previously  outlined.  We  have  performed  femoral  arteriograjihy 
on  some  patients  to  confirm  the  distribution  of  arterial  occlusions.  It  must 
be  stressed,  however,  that  this  is  by  no  means  essential,  and  that  any  delay 
in  waiting  for  the  jierformance  of  an  arteriogram  is  unwarranted,  and 
possibly  harmful.  There  are  many  diabetic  patients  who  have  chronic, 
superficial,  and  indolent  ulcers  on  the  toes,  or  a  penetrating  ulcei-  on  the 
sole  of  the  foot,  which  have  been  present  for  weeks  or  months.  The  treat- 
ment of  these  lesions  is  conservative,  and  is  based  on  bed  rest,  local  a])plica- 
tions,  the  judicious  use  of  systemic  antil)iotics,  and  long-term  evaluation 
of  the  need  for  sympathectomy  or  arterial  reconstruction.  In  some  patients 
a  minor  disability  is  best  accepted,  and  provided  for  by  supplying  appropriate 
footwear  and  a(h-ising  on  other  purely  local  measures  to  redistril)ute  pressure 
on  the  foot.  However,  once  the  diagnosis  of  wet  gangrene  of  any  region 
in  the  anterior  half  of  the  foot  is  made,  and  the  clinical  picture  confirmed 
by  the  presence  of  at  least  the  popliteal  pulse,  the  diabetes  must  lie 
balanced  as  quickly  as  possible,  fluid  deficits  corrected  by  intravenous  in- 
fusions, and  immediate  arrangements  made  for  surgery.  Antibiotics  to  control 
common  infecting  organisms  must  be  started  at  the  same  time,  afti  r  adcfiuate 
specimens  for  bacterial  culture  have  been  taken.  The  temptation  to  use  local 
blunt  and  sharp  debridement  without  anesthesia  must  be  resisted  because 
this  almost  invariably  leads  to  inadequate  drainage,  and  encourages  proximal 
spread  of  pus  and  ti»ue  tlestruction.  The  timing  and  adequacy  of  operation 
will  determine  the  survival  of  a  useful  limb.  We  have  tried  to  apply  the 
principles  presented  by  McKittrick  et  al  (10)  regarding  the  value  of  pri- 
mary transmetataisal  amputation  for  this  condition.  All  the  patients  de- 
scribed here  had  such  marked  evidence  of  local  inflammation  that  we  felt 
primary  definitive  surgery  to  be  unwise,  and  preferred  to  concentrate  on 
immediate  adequate  drainatie  and  debiidenient  in  order  to  encourage  rapid 
resolution  of  toxemia  and  the  inflannnatory  process.  We  were  oui'selves  sur- 
prised and  gratified  in  the  eai'lier  cases  that  the  lesions  went  on  to  healing 
by  second  intention  with  such  I'egulaiit y,  that  we  decided  to  rely  on  this 
approach  entirely  in  all  patients  where  clinical  signs  seemecl  to  pi'ecluile  any 
other  form  of  thei'apy.  \\'e  haw  found  that  after  the  radical  local  removal 
of  all  infected,  necrotic,  and  ischemic  tissue  good  granulations  cover  the 
wound  within  seven  to  ten  days,  and  this  can  then  be  allowed  to  heal  by 
secondary  intention,  or  c()\-ered  with  a  fairly  thick  split  thickness  skin 
graft.  Notwithstanding  the  often  irregular  outline  of  the  remaining  foot, 
the  functional  result  is  sat  islactoiy,  and  all  our  ])atients  ti'eated  successfully 
in  this  fashion  walk  on  the  liealed  leg  (4).  No  special  aiipliances  have  been 
provided  other  than  the  paddnig  of  the  empty  part  of  the  shoe  with  cotton 
or  sponge  rubber. 

Summary 

Twenty-four  consecutive  patients  with  infected,  diabetic  gangrene  are 
reported  on.  The  keystone  of  treatment  was  early  radical  local  surgery,  in 
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the  hope  of  prrvcntiiiti  tln'  upward  spread  of  infection  and  tissue  necrosis, 
and  of  saving  a  useful  extremity.  A  major  amputation  was  prevented  in 
nineteen  patients,  who  are  now  wallcmg  on  tlie  previously  gangrenous  limb. 
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Intraperitoneal  Hemorrhage  as  a  Complication  of 
Acute  Ruptured  Cholecystitis 

MAHMOOD  A.  NAQVI.  M.D.,  CALLISTO  A.  DANESE,  M.D..  and 
DAVID  A.  DREILING,  M.D. 

The  usual  complications  of  cholelithiasis  are  hydi'ops,  empyi'iiia,  tiaiiiiicne, 
l)ei'foration,  choledocholithiasis  with  or  without  coininoii  duct  obstruction,  and 
pancreatitis.  A[as--i\-(.  intrapciitoiieal  Ijlecilini^;  in  acuti"  perforated  cholecystitis 
with  clu)lclithiasi>  i^  a  rai'e  complication.  A  total  of  27  cases  lia\-e  appeared  in 
the  English  litei'ature.  Twi'uty-four  of  these  were  treated  surgically  with  re- 
covery in  sixteen.  The  purpose  of  this  paper  is  to  add  another  case  to  the  re- 
ported literature. 

Case  Report 

(M.W.  7^390,365.)  A  66  year  old  man  was  admitted  to  tlic  City  Ho.-intal  C'ciitcr  at 
Elmhur.st,  New  York,  with  tlir  chiof  complaint  of  alidomiiial  pam  and  iicnsistont 
voiiiitiiiir.  His  dlmss  staiicd  two  da.\s  prior  to  admission  with  iiain  in  thr  cpifiastrium 
and  ntiht  upper  alxloniinal  ipiadranl.  The  pain  was  dull,  constant,  and  radiated  to  the 
l)ack  and  iit;lit  shoulder  Idades.  After  the  onset  of  ])ain,  the  patient  vomited  frank  bile  a 
few  tunes.  The  fi )11( iwiim  da>-.  the  ]iain  was  more  se\(M-e  and  ueiieralized  to  the  entire 
afidomeii :  the  \  (iiiiitiii<;  liecame  inure  freciuent  anil  nncdiitrdUahlc.  Failure  of  an  enema 
to  bring  relief  ludiiuht  the  p.ilieni  to  the  eini  rticiicx'  idoiu. 

The  pal  lent  had  had  .i  left  renal  c,\  st  renio\-ed  se\  i  ral  years  ago.  An  umbilical  hernia 
of  3  to  4  cm  in  size,  reihicible  and  a.symptoniat  ic,  had  been  iiresent  for  -a  number  of 
years.  \(i  hisl(>r\-  of  ^\('l■;ht  loss,  loss  of  a]ipetito.  fatt.\-  h)od  intolerance,  or  recent  trauma 
could  be  ehi  ilid.  Bowel  iiio\ements  Icid  Ix  en  regular  exci  pi  for  the  preMou,-  Iwo  days. 
The  p.'itieiil,  h.id  h,i(l  (litilcully  m  urination  with  dysuiia  .■md  nocluria  h)r  the  pasi  few 
mtmlhs,  and  h,id  not  voidi'd  for  12  hours  prior  to  admission.  There  was  no  iu'evious 
serious  medical  illness. 

The  jiatient  was  a  middle-agcMl  obese  whii(  man  in  acute  distress  with  l)lood  jiressure 
100/80.  The  pulse  rate  Was  120  be.its  mm  ,111. 1  the  respiratory  rate  20  niin.  The  skin  was 
clamm>'.  The  I'oniimct  were  |iale  and  the  impils  reacted  normally'  to  light  and  ac- 
commodalion.  The  trachea  was  at  the  midline.  No  siipracl;i\i(ail,ir  or  axillary-  l.\-mphad- 
enojiathy  was  fell.  The  ch(>t  expanded  e(|uall>-  on  respiration.  Palpation,  jx'rcu.ssion 
and  aus(aillatiou  did  not  re\  i  al  abnorm.'il  findings.  The  heart  had  a  regular  rhythm  with 
frequency  of  110  be.als  mm  and  an  apical  beat  in  the  left  fifth  inl i  rcostal  space.  No 
murmurs  were  .audilde.  The  .-ibdomen  was  slightly  distend(>d,  A  small  umbilical  hernia 
3  by  4  cm  in  diameter  w.is  reducible  and  nontendia-;  there  were  no  inguinal  ln-rnias  \  isible 
or  pal|iable.  Thire  was  a  scar  111  the  left  lumbar  region  due  to  pre\'ious  operation  for 
renal  cyst  removal.  Th.'  .ibdomm.il  wall  was  rigid  and  dilYu.sely  tender.  The  tenderness 
was  more  marked  111  the  right  abdominal  r|uadr;inls  and  maximal  in  the  right  upper 
(luadrant.  Li\  er.  spleen,  and  ki<lne>'  could  not  be  palpated,  liowel  sounds  were  not 
clearly  identifiable.  The  rectum  was  empty  and  nontcnder;  the  prostate  uniformly  en- 
larged and  soft.  No  rectal  ma.sses  were  palpable. 

Laboratory  studies  on  admi.s.sion  disclosed  the  following  values:  hemoglobin,  10.9  gm/ 
100  cc;  hematocrit,  33%;  white  blood  cell  count  (w'bc),  20,600  with  ]iolymorphonucleo- 
cytes  86%,  lymphocytes  10%,  and  4%  monocytes;  serum  sodium,  144  mEcj ;  serum  po- 
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lassiuni,  4.1  iiil'>i;  chloride,  109  mEq;  cailx)!!  dioxide,  24  niE(i;  blood  siifiar,  160  mg/ 
100  ce:  ui-ea  mtrofien   (lU'x),  2G  ms/100  cc :  siTiiin  amylase,  59  King-Armstrong 

units.  A  callii  ii  r  was  iiimMi d  .iiid  50  ml  of  uniic  was  ohiained.  rrinal>-.<is  >liowed  a 

si)ocific  gr,a\  il\  of  1.021).  Tlinr  wa,<  a  tr.nc  of  .■ilhiiiuui  in  the  urine,  wuc  was  S  to  12  per 
high  power  field  and  hik  ,  20  lo  35  high  power  lield. 

On  radiological  (  \aminaiion,  thi  re  was  no  air  in  tlii'  small  bowel  loo£s.  Gas  was  seen 
in  the  right  colon  ;is  well  as  in  tlie  letl  colon  but  thc^re  was  none  in  the  transverse  colon. 
There  was  h.azine.v-.  of  both  i.,soas  shadows  and  a  suggestion  of  a  mass  in  the  right  gutter 
disphuang  the  gut  medi.dly.  A  ] laraceni i  sis  re\-ealed  frank  blood  in  both  lowi  r  (|uadiants 
of  the  abdomen.  .\  sponLiiu  oiis  pat  holo<iical  rupture  of  tin-  li\-er  or  a  ruptured  bleeding 
cholecystitis  appeared  to  be  the  mosi  hkel\-  di>e;i-e  which  c(iuld  account  for  the  .symp- 
toms and  signs  (jf  the  .uaile  right  iijiper  i|iiadraiil  ]m  iitomtis  and  of  the  liemoperitoneum. 
.\fler  a.  brief  iritei\-al  in  winch  blood  and  lluids  were  rejdaced,  the  jiatient  underwent 
.  (Wphn-atoiy  la|iarotoiiiy  tliiough  a  midline  incision. 

The  i)eritoneal  ca\iiy  contained  o\er  tw((  liiia-s  of  l)lood.  After  this  was  aspirated  a 
large  a(ait(d.\-  mflame<l  uallbladder  could  be  sicn  with  a  l.icer.ation  approxiniat el>-  2  by 
3  cm  in  diami-tia-  at  the  funilus.  from  which  blood  w.as  leaking  into  the  alidomen. 
Palpation  of  the  gallbladder  rev.aled  a  large  .stone,  impa.-ted  m  H.irtm.airs  pouch.  TIk 
anterior  wall  of  the  g;illbladd<  r  was  split  open  and  the  stone  remoxc.l.  A  larue  laiuus  of 
the  cystic  arter\'  i-ould  be  si'en  freel\-  bleedmi:  m  the  bed  of  the  remi)\-ed  stone.  .V  Large 
hematoma  was  al.^o  pr(  .sent  i  xtendmg  from  the  hilum  of  llie  Ina  r  to  the  mesocolon, 
ekwating  and  i-omprc  ssint;  the  .second  and  third  portions  of  the  duodenum. 

The  cystic  .arlia)-  w.is  dissected  uii  to  its  origin  from  the  he|.,atic  artia-y  and  was  ligated 
at  this  pouil.  The  g.dlbl.idde  r  was  tlu  n  ivmoved.  The  .•ommon  dud  .appeared  to  b|.  nor- 
mal in  size  .and  no  slone  could  be  palpated  within  it.  Howi  \  er.  .a  choledoi  hol om>-  was 
performed  to  rule  out  other  possible  causes  of  hei)inl)ili,a.  Cli.ar  bile  was  found  iii  the 
common  duct  and  neither  stone  nor  obst riici  ion  was  (  iKMiiuuered.  .V  T-tube  was  inserted 
into  the  common  duct  and  the  li\-fa'  bed  was  drained.  llisl(dogic  examination  revealed 
acute  cholecystitis  with  cholelithiasis  and  perforation  of  gallbladder.  The  iiostoperati\-o 
course  was  une\-entful.  On  the  tenth  day,  after  cholaugiogram  failed  to  ivxcal  an.\-  filling 
defect  in  the  common  duct,  the  T-tube  was  removed  and  the  patient  was  transferred  to 
the  urologic  s(  r\  ice  for  pidstat(a'tom\-. 

Comment 

Intraperitoiifal  hemorrhage  as  a  vvault  of  ruptured  gallbladder  was  first 
described  by  Lcared  in  1858  (1)  as  an  autopsy  finding.  Selinyder  (2i  fe|)oited 
a  similar  case  in  1915.  In  1921  Gjellerup  (3)  recorded  the  first  successful  ease 
with  recovery  (after  surgery ) .  \A'aters  (4l  in  1926,  Wyse  i5l  in  1934,  Harriett 
and  Bartlett  (6j  in  1936  and  Sanders  (7 1  in  1937  i-eportcd  similar  cases. 
Mailer  in  1939  collected  five  cases  from  the  literature  ;ind  added  on(>  of  Ins 
own  (8).  Hardy  and  Spelman  (9l  in  1947,  Fitts  et  al  llOl  in  1951,  Howard 
et  al  (11)  in  1952,  Cohen  et  al  (12j  in  1953.  Cirifiith  ( 13 1  in  1954,  Mason  ( 14  i 
in  1957,  Raycroft  (15)  in  1960,  and  Leaverton  (16)  in  1966  re\  iewed  similar 
cases.  To  date,  27  cases  of  intraperitoneal  hemorrhage  due  to  ruptiued  gall- 
bladder have  been  documented  in  the  world  literature.  Three  of  the  early  cases 
were  discovered  at  autopsy;  24  patients  were  subjected  to  sin-geiy.  Of  these, 
16  recovered  and  8  died  following  surgery.  The  ])resi'iit  is  the  28th  jniblished 
case.  Table  I  summarizes  the  data  of  all  prexiously  published  eases,  liemo- 
peritoneum as  a  result  of  rujiture  of  the  gallbladder  is  ob\-i()usly  a  rare  compli- 
cation. Much  more  frccjuently,  hemori'liagc  from  the  gallbhidder  Hows  through 
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tlic  hiliary  ducts  and  manifests  itself  as  mclena  or  lu'niatcinosis.  Bleeding  might 
also  I'cmaiii  coiilincd  to  the  gallbladder,  residting  in  hcmocholecyst. 

Sc\-ci'al  causes  of  intracholecystic  bleeding  ha\-e  been  docribed:  111  Chol- 
elithiasis; (2)  \'as(ailar  disoi'dci's  (a.  hypertension,  b.  artei'iosclerosis,  c. 
uncuiysm  of  cystic  or  hepatic  artery);  (3l  Benign  and  malignant  tumor  of 
gallbhidder;  l4l  Islands  of  lieterotopic  gastrointestinal  mucosa  witli  pei)tic 
ulceration. 

Gallstones  are  probably  the  most  connnon  cause  of  hemorrhage  into  the 
gallbladder  because  of  their  mechanical  irritation  and  also  due  to  the  in- 
fiamiuatory  changes  in  the  mucosa  with  which  biliary  calculi  are  often  as- 
sociated (171. 

The  operati^■e  findings  in  our  ])atient  suggest  the  following  se(inence  of 
events:  ll  l  loilgment  of  the  large  stoni'  in  the  infundibuhun  of  the  gallbladder 
with  conse(|uent  acute  obstrtu't  i\'e  cholecystitis;  1 2)  pressm'e  necrosis  in  the 
gallbladder  wall  with  roultant  erosion  into  the  cystic  artery;  (3 1  hemorrhage 
into  the  gallbladih'r  cavity  with  increased  intraluminal  tension  leading  to 
rupture;  l4i  hemoperit oneiim  and  a(aite  peritomtis  and  (o)  simultaneous 
formation  of  a  large  hematoma  around  the  connnon  duct,  the  descending 
duoileutun  and  trans\-erse  mesocolon.  The  compression  of  the  duodenum  pro- 
duced a  high  inte-^tinal  obstruction  and  exi)lains  the  uncontrollable  vomiting 
which  de\-eloped  on  the  second  day  of  tlie  illness. 

The  signs  of  the  peritonitis  usually  mask  the  signs  of  hemorrhage,  making 
])reopcrati\-e  iliagnosis  rare  among  the  icported  cases.  Howard  et  al  (11) 
based  a  coi'rect  preoperati\-e  diagno.^is  on  the  combination  of  increasing  signs 
of  cholecystitis  and  shock  due  to  coiiliiiued  blood  loss. 

In  our  case,  the  initial  im| i]c.->ion  wa,-  that  of  an  acute  inflammatory  upper 
abdominal  condition  and  paracentesis  was  pi'rformed  to  differtaitiate  acute 
cholecystitis  from  acute  pancreatitis.  The  withdrawal  of  fi'aidc  blood  was  un- 
expected and  dictated  consideration  of  all  the  ])ossible  causes  of  spontaneous 
hemoperitoneuni. 

In  addition  to  traiuna,  the  causes  of  hemoperitonemn  are  many.  In  a  series 
of  129  cases,  Ellis  et  al  (18l  reported  a  majority  of  the  cases  were  due  to 
gynecological  disorder^.  S|)ontaneous  ruptme  of  the  spleen  and  liver  have 
been  repoi'ted  119-221.  .\.  few  cases  of  ruptured  li\'er  weic  due  to  jnimary  and 
secondary  carcinoma  (23-26).  Splenic  rupture  oc(airs  in  t'rythroblastosis 
fetalis,  syphilis,  and  leukemia  (29)  in  the  newborn  (28).  Malaria  and  in- 
fectious mononn(deosis  (29)  are  some  connnon  causes  of  rujiture  of  the 
spleen,  liuptui'e  of  the  lai'ge  bow(d  (30-32)  also  has  been  reported  in  literature 
as  a  cause  of  intraperitoneal  hemorrhage.  Hemoix-ritoneiun  due  to  vascular 
causes,  i.e.,  aortic  aneurysm,  aneurysm  of  splenic  (33,  34),  hepatic  (35,  36), 
gastric  (37)  and  superior  mesenteric  and  pancreatoduodenal  (38)  artery  have 
l)ei'n  I'ecoi'ded.  Hypertension  and  arteriosclerosis  may  be  contributing  factors 
in  some  of  the<e  cases.  Hemorrhage  due  to  long-term  anticoagulant  therapy 
has  been  re\-iewed  by  Pei'i'Z  (39),  Pearson  (40,  41l  and  Mendelsohn  (42).  In 
spite  of  the  above  etiologies,  thei'e  still  remain  a  few  cases  where  hemorrhage 
is  unexplained  at  laparotomy. 
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Intracholecystitis  liciiiori'lia.tic  can  lead  to  hcinopci-itoiicuiii  when  the  blct'd- 
iiig  is  fi'oin  an  artci'v  ami  the  cystic  duct  is  hlockcil,  since  the  increase<l  tension 
is  likely  to  luptuic  the  Madder.  In  our  case,  the  diaf^iiosis  of  henio] lei'itoneuni 
with  ruptuicd  <^alll)lailder  was  considei'eil  as  a  likely  possibility  liecause  of  the 
absence  of  pat lioloiiical  conditions  picdi-po-inu;  to  heinopei'itoneuni  and  be- 
cause of  tlu'  pi't'doininant  indainmatory  peritoneal  >i^ns.  The  second  possibility 
was  iiii)ture  of  the  li\-ei-.  Undoubtedly,  the  coi'i'ect  dia<inosis  was  su<i,^ested  only 
because  a  ])eritoneal  taj)  had  bt-en  ])ei  fornied  for  diai^nostic  pui'poses,  l)ut  could 
be  made  with  certainty  only  after  exploratory  laparotomy. 

Summary 

An  unusual  case  of  I'uptured  i2,allbladder  with  intraperitoneal  hemorrhage  is 
presented.  Tlie  picoiierative  dia<2;nosis  was  tentati^"ely  made  on  the  basis  of 
results  fi'om  in'cdle  paracentesis  and  of  the  signs  and  symjjtoms  of  acute 
peritonitis  of  the  I'ight  upper  ([uadrant.  The  ])atient  undei'went  emergency 
opei'ation  and  i-eco\-ered. 

A  total  of  27  similai-  cases  have  been  collecte(l  in  the  litei-atui'e.  ('holecystic 
bleeding  with  perforation  can  be  a  cause  of  henioperitoneum  and  should  be 
consideied  in  the  ditft'i'ential  diagnosis  of  spontaneous  hemopei'itoneum  es- 
pecially in  the  adult  male  and  when  signs  of  acute  peritonitis  are  ])resent. 
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Minimal  Legg-Calve-Pertlies  Disease 


JACOB  F.  KATZ,  M.D. 

In  the  course  of  extensive  study  of  Legg-Calve-Perthes  disease,  a  group 
of  i)atients  was  discovered  who  exhibited  roentgenographic  findings  of 
mild  to  minimal  surface  contour  indentations  of  the  involved  proximal 
femoral  epiphysis  (Fig.  1).  These  patients  had  sought  medical  counsel  be- 
cause of  symptoms  of  limp  and/or  pain  in  the  hiji  or  knee  of  the  affected 
side. 

The  x-ray  change  consisted  of  single  surface  indentations  either  centrally 
or  somewhat  laterally  .^ituatetl,  usually  seen  in  both  anterior-i)osterior  and 
lateral  jirojections  hut  often  best  ^•isualized  in  only  one  view  I  Fig.  2l. 
Sometimes  there  wei'e  several  iiideiitatioiis  of  the  surface  becoming  con- 
tiguous to  produce  a  scalloped  apiieai'ance  (Fig.  3).  These  roentgenograi)hic 
altcratidii-  progicssed  along  two  possible  avenues.  In  the  first  instance,  there 
was  no  worsening  of  the  surface  irregularity  after  its  identification  l)Ut  only 
gi'ailiial  restoration  to  an  almost  uoi'mal  state  in  a  varying  period  of  time. 
In  the  second  variety,  the  surface  aUt'i'ations  (le\'elo])ed  short  subchondral 
expansions  into  the  femoral  inicleus  which  continued  to  maintain  an  ap- 
proximate outline  of  its  original  form  (Fig.  4).  Here,  also,  the  healing  process 
went  on  ultimately  to  restoi'e  the  femoral  head  to  an  almost  normal  a])- 
peai-ance.  The  changes  describecl  abo\-e  were  in  distinct  conti'ast  to  the 
accustomed  cliissicdl  se(|uence  of  piogressive  fi-agmentation,  reabsorjition, 
and  I'econstruction  of  the  proximal  femoi'al  epiphysis  with  resulting  de- 
formity in  e|)ipliyseal  bi'oadening  and  diminution  in  height. 

The  basis  ol'  this  repoit  is  furnished  by  lo  cases  (Fig.  5)  derived  fi'om 
almost  300  patients  with  Legg-( "ah-e-Perthes  disease.  There  are  12  males 
and  3  females  in  the  gi-ou|)  which  coid'orms  to  the  usual  statistical  mcidence 
of  4  males  to  1  female  in  most  published  Legg-Calve-Perthes  series.  Ten 
of  the  ])atients  ha\-e  bilatt'ral  in^•olvem^■nts  and  five  lunc  unilati'i'al  changes. 
This  highei-  incidence  of  bilaterality  (662  3',  I  is  at  vaiaance  with  the  much 
lower  fi'e(|\iency  of  bilateral  disease  in  classical  Legg-Calve-Perthes  (less  than 
L')',  ).  -Mose  Mil  in  ixviewing  the  literature  found  the  bilateral  incidence  mostly 
to  be  below  LV ,  with  his  own  series  showing  only  8%. 

The  oveiall  aA'erage  age  for  the  entii'e  group  was  4.8  years.  In  Legg-Calve- 
Pei-thes  disease  of  all  severities  the  avei'age  age  tends  to  be  slightly  higher, 
falling  usually  in  the  ")  to  6  year  age  I'ange. 

In  a  pi-ivious  publication  loL  similai-  femoral  head  surface  changes  were 
i'e])()i'ted  in  the  asji in ptnitKitic.  (ipixiroitlji  iiiinirolvcd  hip  in  33  childri'U  under 
treatment  for  classical  unilateral  Leiig-Calve-Pei'thes  disease.  Those  cases 
were  regarded  to  show  an  "abort i\-e"  \-ariety  of  Legg-Calve-Perthes  disease. 

From  the  Department  of  Orthoparciics,  The  Mount  Sinai  Hospital,  1  East  100th 
Street.  New  York.  X.Y. 
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Fio.  2.  This  patient  has  a  minimal  lesion  of  the  left  femoral  head.  It  is  centrally  placed 
in  both  AP  and  lateral  projections.  It  did  not  disappear  for  14  months. 


The  significant  difference  between  the  earlier  report  and  the  present  one  is 
that  the  minimal  hip  joint  changes  on  x-ray  now  are  associated  with  a 
clinical  complement  of  pain,  limp,  and  hip  joint  restriction  of  movement. 
Usually  a  short  period  of  restriction  of  acti\  ity  suffices  to  control  the  symp- 
toms and  also  permits  subsidence  of  limitation  of  motion.  Treatment  is 
pursued  on  the  basis  of  the  x-ray  findings  just  as  it  is  in  most  instances 
of  classical  Legg-Calve-Perthcs  disease. 

In  the  i)i'evi(ni.s  repoi't  (5),  it  was  shown  that,  although  the  femoral  head 
changes  were  minimal,  there  was  an  extended  variable  range  over  which 
they  persisted,  namely  from  3  to  38  months.  This  same  variability  is 
demonstrated  in  the  present  study  with  the  average  time  for  persistence  of 
the  x-ray  change,  about  12  months.  However,  despite  the  length  of  time 
involved  in  the  healing  process,  there  is  uniform  experience  that  the  femoral 
head  returns  to  almost  normal  structural  configuration.  Thus,  the  prognosis 
for  this  form  of  Legg-Calve-Perthes  disease  is  predictably  excellent. 
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Fig.  3.  This  patient  presents  bilateral  minimal  lesions  in  the  fi  inoiul  r;i]ni,il  (  piplix  ,m 
The  ultimate  restitution  without  significant  deformity  is  the  essential  iiifiirdicni  of  iIk  sc 
lesions. 


Practically  all  the  patients  in  the  present  report  were  treated  with  a 
program  of  abduction  brace  sujjport  and  bed  rest  adhering;  to  the  ])rinciples 
followed  in  the  therapy  of  the  classical  form  of  Legg-Calve-Perthes  disease. 
One  youngster's  family  declined  treatment  and  an  opportunity  was  thus 
given  for  long-term  observation  of  the  natural  course  of  the  disease  (Fig.  6). 
The  experience  thus  far  accumulated  suggests  that  the  treatment  time  may 
be  cut  down  considerably  below  that  required  in  the  oi'dinaiy  form  of 
Legg-Calve-Perthes  disease  and  also  that  the  form  of  therapy  may  i)e  less 
disciplined.  Preliminary  i)rol)es  have  been  made  in  this  new  direction  in 
selected  recent  cases  which  will  reciuiic  futiuc  analysis. 

There  are  two  I'cfei'enccs  in  the  literatui'e  which  seem  pertinent  to  this 
discussion.  Caffey   (2)  suggested  a  similar  ])athological  and  clinical  entity 


Fig.  7.  This  4  vcar  old  female  patient  exhibits  eccentric  surface  fiall(-ninjj  in  the 
anterior  half  of  the  right  femoral  head.  Final  reconstitution  showed  tmie.<t  nidentation  in 
films  3  years  later. 

414 


MINIMAL  LE(;G-CALVE-PERTHES  DISEASE 


415 


with  his  cxaiuplc  of  "segmental  isclu'inic  necrosis  of  the  femoral  ossification 
center  without-  true  fhitteninij;."  He  further  stated  that  "it  is  possible  that 
necroses  at  these  ,^iles  i(>iihe(|  from  olistriiction  to  the  flow  of  hlood  thi()u<>;h 
the  ai'teries  in  tlie  hganieutateres."  Ah)se  (6)  found  "a  ])redonhnance  of  young 
patients  among  hiUiteral  cases  .  .  ."  and  also  tliat  "these  vvvy  young  cases  .  .  .  . 
often  take  a  very  mild  I'adiological  course  of  the  disease  without  any  greater 
destruction  in  the  ej)i])hysis." 

In  seven  of  the  i)atients,  x-rays  of  the  carpal  centers  arc  available  for 
analysis  of  bone  age  to  judge  skeletal  maturity.  Three  patients  are  "average" 
(50th  percentile);  3  patients  are  "slow"  (10th  percentile);  1  patient  is  "ad- 
vanced" (90th  percentile-Fig.  7).  This  small  sample  is  uncjuestionably  in- 
adequate for  statistical  purposes  and  additional  study  is  planned  on  the 
entire  larger  series. 

Discussion 

The  diagnosis  of  Legg-Calve-Perthes  disease  is  obvious  when  the  (dinical 
findings  are  reinforced  with  classical  x-ray  changes.  Such  a  clear  cut  situation 
is  not  always  available.  When  there  is  disparity  between  the  clinical  cii'cum- 
stances  of  lower  extremity  i)ain,  limp  and  hip  joint  restriction  and  radio- 
graph failure  to  show  any  osseous  in\()lvenient,  a  temporizing  diagnosis  often 
has  to  be  made.  The  form  this  has  taken  is  exemi)lified  by  such  terms  as 
"observation  hip"  l3),  toxic  synovitis,  and  transient  synovitis  111.  AMles 
found  that  in  children  with  hip  symptoms,  4  out  of  5  proved  to  be  of 
transient  nature  (7).  Adams  noted  that  transient  synovitis  "might  indicate 
any  one  of  a  number  of  different  conditions"  (1).  In  my  oi)inion,  in  a 
patient  with  nonspecific  synovitis  syin])toms,  Legg-Calve-Perthes  distvisc 
cannot  be  entirely  excluded  until  at  least  six  months  have  elap>ed  with 
negative  x-rays  at  that  time.  Any  shorter  follow-up  without  additional  x-i-ay 
studies,  may  liermit  the  diagnosis  of  Legg-Calve-Perthes  disease  to  l)e  missed 
and  to  add  avoidable  confusion  to  the  recently  described  picture  of  the 
"late  conse(iueiices  of  the  transient  hip  syndi'ome"  (3). 

It  has  been  suggested  that  because  the  symptoms  of  synovitis  exist  in 
both  the  transient  hij)  synilrome  and  in  Legg-Calve-Perthes  disease,  that  the 
two  conditions  have  a  common  origin  (4l.  This  is  conjectural  but  an  interest- 
mg  concept.  Perlia|)s  the  syndi'ome  of  minimal  Legg-Cah'e-Pertlu's  disease 
described  in  this  paper  is  the  l)ridge  between  transient  synovitis  and  the 
classical  Legg-Calve-Perthes  disease,  each  representing  a  different  grade  of 
severity. 

Conclusions  and  Results 

1.  Minimal  Legg-Calve-Perthes  disease  appears  to  be  an  entity  charac- 
terized by  symptoms  of  .synovitis  and  mild  roentgenographic  femoral  head 
surface  alterations. 

2.  There  is  a  higher  incidence  of  bilateral  involvement  (662,  3'^ )  than 
occurs  in  classical  Legg-Calve-Perthes  disease  (less  than  15%). 
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3.  The  average  age  in  minimal  Lcgg-Calve-Perthes  disease  is  4.8  years 
which  is  lower  than  the  5  to  6  year  age  group  found  in  large  series  of  Legg- 
Calve-Perthes  disease  of  all  severities. 

4.  The  prognosis  for  femoral  head  reconstitution  is  uniformly  excellent. 
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Intestinal  Ohstruclion  Caused  By  Extrinsic 
Benign  Myoniata 

IRVING  H.'  PARNES,  M.D. 

Tumoi's  of  the  small  intestines  are  relati^'ely  uncommon.  ]\Iyomata  (smooth 
muscle)  tumoi-s  occui'  infreciuently,  hut  comjirise  ahout  40^;  of  all  small 
intestinal  tumors.  Fifty-five  pel-  cent  of  these  ari'  l)eni<>;n  myomata;  the 
remainiiiii  4.V;  liavt'  sarcomatous  elenu'nts.  There  are  now  ahout  750  docu- 
mente(l  cases  in  the  literature  of  all  tumoi's  of  the  small  intestines.  These 
tumors  are  located  most  frccjuently  in  the  jejunum,  34^^  ;  30^r  in  the  ileum 
and  26^r  in  the  duodenum.  There  is  no  sex  differential  in  these  tumors,  which 
apiiear  most  freciuently  in  peoi)le  from  50  to  60  years  of  age.  Tlu'  t'tiology 
of  small  intestine  myomata  has  not  l)een  determined.  f]xpeiimental  ])ro- 
duction  of  these  tumors  has  not  shed  any  light  on  the  etiology,  nor  has  any 
reason  heen  determined  why  some  tumors  are  subserosal  and  otlu-rs  sul)- 
mucosal. 

In  one  series  of  120  cases,  preoperative  diagnosis  was  made  in  of  the 

cases.  In  another  series,  preoperative  diagnosis  was  made  in  o%  of  193 
cases.  It  is,  thei'efore,  apparent  that  it  is  ditficult  to  diagnose  these  tumors. 
As  an  aid  to  more  fix'ciuent  accurate  diagnosis,  the  main  symptoms  of  these 
tumors  are  i-e\'iewed.  Anemia,  due  to  blood  loss,  obstruction,  partial  ;ind 
incomplete,  a  paljiable  mass  and,  occasionally,  perfoi'ation  may  l)e  present. 

The  diagnosis  of  a  benign  myoma  of  the  small  intestine  is  most  difficult 
to  maki'.  Careful  x-ray  studies  may  it'\'i'al  some  abnoi'mality.  With  a  growing 
awareness  of  lesions  of  this  type,  and  with  an  inci-easing  tendency  toward 
performing  diagnostic  laparotomy  for  continuing  abdominal  symptoms  with 
negative  laboratory  findings,  more  and  earlier  diagnosis  of  these  lesions  will 
be  made. 

A  benign  tumor  of  the  small  intestine-  is  a  relatively  uncommon  finding. 
However,  such  a  diagnosis  must  always  be  thought  of  in  obsctu'e  gastro- 
intestinal complaints.  The  excellent  review  of  this  disease  by  Louis  River, 
et  al  14 1  sunnnarized  the  types  of  these  neoplasm^.  The  clinical  study  to 
follow  has  a  twofold  purjiose:  first  to  add  two  more  cases  to  the  literature, 
second  to  discuss  the  pitfalls  of  diagnosis. 

Case  Reports 

(V/.sc  i^;  (TH  12(i.i-5f>  E.F.) 

This  was  the  second  ho.si)ital  admission  of  a  5'.)  yrar  old  woman  who  coniplainod  of 
cranipy  abdominal  pain,  nau.sca,  A-omitin}r.  and  consl ipat  ion.  Tiic  initicnt  had  l:)ecn 
admitted  six  months  previou.sly  for  a  sinuiar  cpisodi'  which  wa-  ichcxcd  liy  a  long 
tube,  Wagensteen  suction,  and  intra\cnous  Iccihn.ii.-.  Ilii-  mccUcal  histoid'  mrhided  a 
salpingectomy  in  1924,  a  hysterectomy  and  api)entlectom\-  m  1940,  and  remo\al  of  the 
cervix  in  1948.  There  was  also  a  history-  of  hypertension  for  many  years  with  marked 
EKG  changes. 
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Fig.  1.  Tumor  (opened)  attached  to  section  of  resected  intestine-Case  ^1. 

On  lier  firsi  adniission  I  lie  small  howel  x-ra\-  scries  showed  no  ahnormality.  The 
diagnosis  was  mi(  sim;d  dl  isi  luci  ion  diir  to  adlicsions. 

On  her  second  admission,  Ihc  loni;  Harris  hihc  rapidly  reh(>ved  the  symptoms 
and.  wilh  Ihc  tiihc  111  ]ilacc,  a  small  liowcl  x-ray  series  was  asam  done.  .\o  olistruetion 
w.-is  ioimd.  Ilo\\c\-cr,  physical  examination  rexialcd  a  small,  slightly  tender  mass  in  the 
riiihl  lower  (|ii,idranl ,  l''or  tins  ri'ason,  the  patient  was  <'xplored. 

The  in-eopcr.'iln  !■  diaiiiiosis  was  rc(airrciit  |iarlial  inleslmal  ohslruction  due  to 
adhi  sioiis.  The  alidomeii  was  <)]iened  lliroii,i;li  a  riiihl  rectus  iiKasion.  Xumcrcnis  dense 
adhesions  wi'ie  l\sed.  In  ihi'  midporlion  of  the  .jciunum  a  liimor  was  found.  This  was 
extrinsic  to  the  lumen  oi  the  mit  ,ind  adherent  to  the  other  loops  of  the  small  intestine. 
Thor  \\(  11  fii(d.  The  loo|i  of  iiut  With  the  tumor  w,is  r(ino\((l,  and  intestinal 
coiiiinuilN  11  e~i,il,|ishe(l  li\  ciid-to-(aid  .■maslomosis.  Pos(op(a-ati\-cly,  the  patient  did  well, 
and  w  as  disch;ii  t;i  d  a.M  in pt  omat ic. 

The  i)atholoKical  diagnosis  was  exoenteric  leiomyoma  of  the  small  intestine.  (Fig. 
1,2). 

The  correct  diafiiiosis  had  not  been  revealed  l)y  the  x-rays.  The  previous 
operatioii.s  .'5er\'ed  only  to  l)ccloud  the  picture  and  prevent  earlier  exploration. 
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Fig.  2.  Microscopic  section  of  tumor  (X  196)-Case  #1. 


Case  ^2  {MSH  133878  HZ) 

This  was  the  first  hospital  admission  of  a  61  year  old  man  transferred  from 
another  hospital.  The  patient  had  been  in  good  health  when,  on  vacation  three  days 
prior  to  admission,  he  began  to  have  colicky  abdominal  pain.  He  was  hospitalized  with 
the  diagnosis  of  gastroenteritis.  However,  when  he  began  to  vomit  and  abdominal 
distention  became  marked,  he  was  transferred.  Medical  history  included  an  appendectomy 
35  years  before. 

On  admission,  tliere  was  moderate  leucocytosis  with  a  shift  to  tUo  left.  Temperature 
and  pulse  were  williin  normal  limits.  X-r.i\s  showed  lnw  small  l)Owel  obstruction, 
mechanical  in  t>  pe.  The  ]iaticnt  was  troa1i'<l  coiisi-rx  al  i\ ('!>■  with  a  long  Cantor  tube, 
Wagensteen  suction,  and  intravenous  fluids.  The  tulu'  passed  inid  tiie  small  intestine, 
the  intestines  were  decompressed,  and  the  iiaticnt  nuncd  his  howcls.  A  small  bowel 
x-ray  series  with  the  tube  in  place  was  ijcrl'ormcd.  (Fig.  3).  Tins  showed  a  sharp 
angulation  of  the  small  bowel  in  the  right  lower  cjuadrant.  This  fixation  of  the  loop 
was  about  2i/2  feet  from  the  ileocecal  valve.  The  tube  was  romo\'ed.  Recurrence  of 
cramps  and  distention  made  exploratory  laparotomy  mandatory. 

There  were  dense  adhesions  throughout  the  abdomen.  A  tumor  approximately  the 
size  of  a  grapefruit,  was  attached  to  the  ileum  about  three  feet  proximal  to  the 
ileocecal  valve.  The  tumor  was  adherent  to  all  surrounding  structures,  was  very 
vascular,  and  partially  necrotic.  A  resection  of  the  involved  small  bowel  was  per- 
formed with  an  end-to-end  anastomosis.  Postoperatively,  the  jiatient  flid  well,  and 
was  discharged. 

The  pathological  diagnosis  was  a  large  pedunculated  exoenteric  myoma  of  the  small 
intestine  showing  extensive  hemorrhagic  infarction.  There  was  no  e\-idence  of  malignancv. 
(Fig.  4,  5). 


420 


IRVING  H.  PARNES 


I'll,.  Small  bowel  x-ray  with  Cantor  tube  in  lumen.  Arrow  points  to  angulation  of 
.small  bowel. 


Com  ment 

Again,  tlie  previou.'^  operation,  an  a])pen(lectoiny,  served  to  coni'u.se.  The 
x-ray  wass  not  (liai2:no>tic,  l>nt  did  rc\-('al  that  a  point  of  fixation  and  angula- 
tion was  i)i'('s('iit.  'i'he  clinical  picttuT  was  sutticicnt  to  warrant  abdominal 
('Xi)loration. 

Till'  intestinal  ohstnietive  symptoms  revealed  in  the  two  cases  were 
in  themselves  nondiagnostic.  However,  repeated  bouts  of  small  bowel  obstruc- 
tion must  have  a  definite  cause  which  can  be  ascertained  and  corrected.  The 
importance  of  cxi)loratory  laparotomy  as  part  of  a  good  definitive  diagnostic 
study  cannot  be  stressed  strongly  enough. 
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Fig.  5.  AJicio.scopic  section  of  tumor  (X  196)  Case  ^2. 
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Summary 

Two  cases  of  benign  exoenteric  myomatous  tumors  of  the  small  intestine 
are  repurteil.  Both  eases  presented  with  signs  and  symptoms  of  intestinal 
obstruction.  X-rays  were  not  diagnostic  in  either  case.  Both  cases  had  had 
previous  abdominal  sui-gtTy  which  lu'lped  obscure  tlu'  (dinical  picture.  Only 
exploration,  followed  by  partial  intestinal  resection  of  the  small  bowel  from 
which  the  tumor  originated,  and  anastomosis,  allowed  for  a  complete  cure. 
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The  Initial  Contact  with  the  Cancer  Patient — 
Some  Psychiatric  Considerations 


RICHARD  S.  BLACHKK,  M.D,  and  CHARLES  WIXKELSTEIN,  M.D. 

Jacob  Zaholan  of  Rome  wrote  in  his  seventeenth  century  Physician's 
Prayer:  .  .  and  let  those  not  call  me  who  are  incui'ahle  and  whose  illness 
is  fatal — because  Thou  hast  decreed  that  they  may  not  be  cured"  (1).  No 
conscientious  physician  today  would  utter  such  a  ])iayi'r,  yet  might  easily 
sympathize  with  Zaholan  when  confronted  by  a  patient  with  a  life-threaten- 
ing disease  such  as  cancer. 

A  discussion  of  what  to  tell  the  cancer  patient  regarding  his  diagnosis  and 
prognosis  invarial)ly  evokes  among  doctors  strong  opinions  as  to  whether  the 
patient  should  or  should  not  know  the  truth  (2).  Most  physicians  feel  tliat  the 
patient  must  never  be  told  the  facts;  some  feel  that  the  patient  must  al- 
ways be  told  the  truth  or  that  what  the  patient  is  told  must  depend  on  knowing 
the  patient.  So  strong  are  the  i)i'imitive  responses  to  the  threat  of  death,  in- 
cluding the  ultimate  frustration  of  the  ])liysician's  wcrd  to  cure,  that  few  minds 
are  changed.  We  can  all  recognize  that  a  poll  of  doctors  showing  that  88-c  be- 
lieve their  patients  do  not  want  to  know  the  tiiith  is  a  I'eflectioii  of  the  doctors' 
own  anxiety  I3j.  Many  physicians  could  not  i-eveal  the  facts  without  ex- 
periencing anxiety  of  a  degree  which  might  well  be  detrimental  to  their  deal- 
ings with  the  cancer  patient.  Yet,  in  their  own  way,  doctors  who  never  tell 
the  truth  are  often  able  to  convey  to  the  patient  a  sense  of  security  and 
closeness.  Thus,  the  ciuestions  'What  to  tell?'  and  'Who  is  to  tell?'  must  be 
considered  concurrently.  Other  aspects  of  'Who'  include  the  fact  that  the 
situation  foi'  the  patient  under  the  care  of  a  consultant  or  a  hospital  I'l'si- 
dent  physician  is  difi'erent  from  that  of  the  patient  under  the  care  of  the  fam- 
ily doctor.  The  family  doctoi-  in  a  real  sense  knows  the  patient  and  will 
treat  the  patient  throughout  the  terminal  illness.  Although  we  talk  of  treating 
each  case  individually,  it  is  not  realistic  to  t'xpcct  the  busy  physician  to  be 
able  to  evaluate  thoroughly  a  patient  lie  may  hardly  know,  especially  when 
both  doctor  and  patient  are  undei'  such  stress.  Some  patients  who  demand 
absolute  candoi-,  may  really  be  ])leading  for  an  optinnstic  ])icture.  Some  pa- 
tients who  join  in  a  conspiracy  of  silence  may  do  so  in  order  not  to  offend  their 
doctors'  sensibilities.  Few  physicians  are  able  to  pick  up  enough  clues  on  brief 
contact  to  understand  these  needs  and  make  appropriate  lU'cisions.  The  fannly 
doctor  has  several  choices:  (1)  To  tell  only  the  patient;  (2l  to  tell  only  the 
family;  (3)  to  tell  both  or  (4 1  to  tell  no  one.  On  the  wards  a  connnon  solution 
is  to  tell  only  the  family.  John  Buchan,  writing  in  the  1700's,  discussed  these 
matters:  "It  may  indeed  be  alleged;  that  the  doctor  does  not  often  declare 
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his  opinion  hcioic  the  patient.  So  mncli  the  worse.  A  sensible  patient  had 
hettei-  hear  what  the  doctoi'  says,  than  K-arn  it  t'l'oni  the  (liscoiisohite  looks, 
the  watery  eyes,  ami  the  broken  whisper^  of  those  about  him.  It  seldom  hap- 
])eii>.  when  the  doetoi'  <i;ive.-  an  unia\iiiai>le  opinion,  that  it  eaii  be  concealed 
from  the  ])atieiit.  The  vcvy  embai'i'assment  which  the  friends  and  attendants 
show  in  dis<i;uisino;  what  he  has  said,  is  generally  sutiicient  to  discovei-  the 
truth"  (4).  Buchan  does  not  mention  the  ol)vit)us  disi'uption  to  the  (do<eness 
the  patient  needs  when  the  family  cannot  share  such  a  secret  with  him. 

A  well-known  sui'geon  passed  a  patient's  bed  on  I'onnds  and  abruptly  said, 
"()li  by  the  way  Mis.  Jone^,  youi'  I'epoi't  came  back.  It  showeij  cancer."  He 
then  proceeded  to  the  next  bed.  So  unnei'ved  wei'e  the  residents  that  they 
dai'ed  to  (|uestion  him  about  thi^  and  he  explained  that  wheic  he  had  been 
trained  it  was  the  custom  to  tell  the  patient  the  truth.  This  was  the  lule  he 
felt  obliged  to  follow  willy-mlly  and  so  he  just  blurted  out  the  news.  While 
such  ni>taiice>  aic  thankfidly  rare,  an  area  that  is  usually  tiiven  little  at- 
tention I'elate.-  to  the  (iiuvstion,  "//()(/•  is  the  news  to  be  expi'esst'd'.'"  AMicther 
the  doctor  is  warm  or  coldly  aloof,  calm  or  anxious,  assnre(l  or  ,ti;uilty  when 
revealini::  bad  news,  will  affect  the  impact  of  such  a  i'e\-elation. 

The  pi'oblems  coiifrontin<i;  the  doctor  in  his  initial  (ontacts  with  a  patient 
who  may  die  relate  in  part  to  se\-ei-al  basic  intt-rnal  conflict-;.  The  physician 
wants  to  (Mire  and  iii'in<i;  i^lad  tidings,  but  th(>  disease  may  not  be  can-able  and 
the  tidings  may  be  gloomy.  He  wants  to  help  the  patient,  but  instead  feels  like 
ruiming  from  the  situation — especially  when  there  i^-  a  di'eadful  piece  of  news 
from  which  he  feels  he  nuist  shield  the  patient.  He  feels  like  i-unning  also 
because  he  fears  in\-olvement  with  someone  he  will  lose.  The  patient,  on  thi' 
othei-  hand,  feai's  tlu'  woi'st  but  wants,  nay  //ciy/.s,  hope.  \Miat  he  fears  more 
than  caiKaa-  is  death,  and  perhaps  more  than  death  he  fears  abandonment  by 
those  peopk'  most  inipoitant  to  him,  iniduding  his  doctor.  Emotional  isola- 
tion of  a  dying  patient  can  oiaan-  for  many  I'easons,  some  obvious,  some 
subtle.  For  example,  when  a  vei'y  young  woman  had  a  breast  amputation,  her 
physicians  wei'e  too  upset  to  distaiss  this  with  hei'.  Instead  they  avoided  talking 
to  hei'  at  all  and  ti'ied  seeing  hei'  as  little  as  possible.  When  finally  told  that 
they  had  indeed  remo\-ed  a  malignancy,  she  responded  with  gi'eat  relief  and 
gratitude  since  she  had  intei'pi'eted  her  doctors'  avoidance  as  a  most  ominous 
sign  of  impending  death. 

W'c  recognize'  that  aii>'  appi'oach  to  the  (inestions  we  ha\-e  raised  must 
include  consideiat ion  of  the  fact  that  the  physician  is  a  human  being, 
subject  to  the  anxieties  to  which  his  gi'ave  responsibilities  expose  him.  \\v 
have  e\-()l\-ed  such  an  approach  which  gi\-es  the  physician  an  oppoi'tunity 
to  offei'  the  ti'uth  regai'ding  diagnosis  and  offer  hope  as  well.  At  the  same 
time,  it  also  gives  the  patient  an  opportunity  to  deny  as  much  as  he 
chooses.  A\'e  would  prefei'  to  allow  the  patient  and  his  fannly  to  shai'e  the 
news  and  thus  be  di-awn  (doser  togethia'  rather  than  be  sejjarated  by  the 
guilt  of  secrecy.  ()ur  approach  is  (juite  similar  to  one  evolved  In'  Aldrich 
(ol.  For  example,  we  might   tell  a  surgical  jiatient :  "Your  operation  re- 
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vcalcd  tliat  you  liad  a  cancer,  hut  the  doctoi'^;  arc  hopeful  that  tliey  have 
conipletely  removecl  it.  Although  one  cannot  offer  <>;uai'antees  in  .such  a 
tiituation,  we  do  feel  o])tiini,stic  about  youi'  condition."  F\irther  ti-eatmeiit.s 
that  may  he  nece.ssaiy  .such  as  radiation  or  chemotherapy  can  be  then 
explained  as  a  logical  means  of  insui'inii;  j^ood  results  and  be  imderstandable 
to  the  patient.  (How  often  must  an  intellii^cnt  patient  wondei',  'If  the  doctor 
says  my  condition  was  b('nii2;n,  why  docs  he  oi'dei'  I'adiotherapy  ?' I  With  such 
an  explanation  as  ours,  the  patient  knows  his  diat^nosis  and  need  never 
suffei'  wliispei'e(l  oi  cryptic  discussions  about  him  oi'  slips  on  the  part  of 
doctors,  nui'ses  or  technicians.  He  can  connntmicate  opeidy  with  his  family 
and  doctor  and  at  the  same  time  deny  as  much  as  he  neeils  to  of  the  impli- 
cations and  ])ossil)ilities  of  his  situation.  His  doctoi'.  aware  of  what  he 
knows  and  what  he  neeils  to  deny,  can  be  open  and  comfortable  with  him 
and  therefoi'c  less  in(dined  to  slip  away  since  he  is  not  trotibled  by  the 
i:)roblem  of  keepinij;  a  secret. 

We  do  not  re,s>;ard  oui'  approach  as  a  straitjatd-cet,  but  rather  as  a  <^eneral 
framework.  It  is  imi)ortant  to  realize  that  this  is  an  initial  approach  to  the 
patient  with  a  life-cndan<i;ei'in<j;  illness,  one  whi(di  can  pave  the  way  for  a  more 
meaningful  and  helpful  iclationship  between  the  patient  and  whomever  is 
entrusted  with  his  futiu'c  care.  It  is  an  ap])roacli  which  make>  it  easier  for  the 
physician  to  carry  out  his  role  as  a  source  of  ludji  and  hope.  The  following 
case  illustrates  this  tcclmiriue. 

A  61  yeai'  old  hospitalized  attorney,  awaiting  the  I'cport  of  a  cervical 
node  biopsy,  asserted  that  if  infoi'merl  he  had  cancer  he  would  not  want 
to  live  and  if  told  he  did  not  lia\-e  cancer  he  would  not  belie\-e  it.  The 
house  staff  observed  that  the  patient  appeared  ih'pressed.  Concerned  about  the 
possibility  of  suicide,  they  i-e(iuested  an  immediate  psychiatric  consultation. 

The  ]iatient  had  stateil  on  admission  that  he  had  been  well  luitil  six 
months  pi'ior  to  his  hospitalization  when  he  sutTered  from  severe  indigestion 
following  a  heavy  meal.  After  many  weeks  of  persistent  abdominal  discom- 
fort, he  reluctantly  sought  medical  advice.  Following  protracteil  investiga- 
tions, and  increasing  abdominal  distress,  he  was  told  that  he  was  suffering 
from  "secondary  anemia"  reciuiring  hospital  treatment.  The  referring  physi- 
cian informed  the  house  staff  that  the  patient  had  a  large,  palpable  abdominal 
mass,  an  enlarged  and  visible  cervical  lymph  node,  and  anemia. 

On  admission  to  the  Surgical  Service  of  The  ]\Iount  Sinai  Hospital,  the 
above  noted  findings  were  confirmed.  Widcsin-ead  malignancy  was  suspected. 
The  cervical  gland  was  removed  for  a  tissue  diagnosis,  with  the  intention  of 
recommending  chemothei'apy  should  the  suspected  diagnosis  be  confirmed. 
In  the  ])resence  of  jiroved  metastases,  exploratory  abdominal  surgery  would 
be  of  no  immefliate  value. 

The  patient  was  seen  by  the  resident  psychiatrist  two  days  after  the 
biopsy.  Although  appearing  anxious  and  depressed,  he  seemed  to  welcome 
the  opportunity  unhurriedly  to  review  the  circumstances  leading  to  his 
i  hospital  admi.ssion.  He  spoke  of  wanting  the  truth,  stating  again  that  he 
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would  not  Ix'licvc  tlie  doctor.s  if  he  were  told  that  evei'ythiii^  was  all  y\ght. 
He  spoiitaiie(iu>ly  went  on  to  speak  of  how  dependent  his  family  had 
always  het'n  on  him  and  how  effectively  he  supi)orted  them.  He  recalled  how 
his  elderly  mother  had  heen  placed  in  a  mental  hospital  because  of  confusion 
and  disorientation  secondary  to  arteriosclerosis  and  given  only  six  to  twelve 
months  to  live.  He  took  her  out  of  the  hospital,  found  a  (luiet  place  in  the 
country  for  her  to  live,  where  with  maximum  tender  loving  caic  from  her 
children  she  would  be  happy  during  her  remaining  months.  She  survi^•ed 
for  ten  years.  He  spoke  of  his  bi-other's  death  a  few  years  before  fi'om 
cancer  of  the  kidney  which  had  spread  to  the  lungs.  His  bi-other,  a  physician, 
knew  the  diagnosis  and  couiageously  continued  to  work  (hning  his  terminal 
illness.  The  ])atieiit  admittcil  one  additional  concern:  he  was  having  pain  in 
the  lower  abdomen  that  was  beconniig  less  amenable  to  the  medication  he 
was  receiving. 

The  bi(ip.-y  rei)ort  came  back  with  tlie  diagnosis  of  metastatic  cancer. 
The  resi(k'iit  and  attending  psychiatrist,  surgical  house  staff,  and  the  social 
worker  then  formulated  a  |)lan  as  lo  what  the  patient  was  to  be  told 
about  his  illness  and  treatment.  I^veryone  agreed  that  the  ])atient  must  be 
told  sometliing  in  respon>e  to  his  own  anxious  (inestioning  regarding  the 
biopsy  report.  It  was  aKo  agreed  that  the  chief  surgical  resideiu  was  the  one 
to  tell  the  patieiU,  since  he  would  be  the  one  to  treat  the  jiatient  throtigh  his 
terminal  illness.  The  attemling  psychiatrist  suggested  that  the  i)atient  had 
given  many  indications  of  his  desire  for  the  truth  concerning  his  diagnosis, 
implying  that  like  his  bi'other,  he  could  take  the  news  and  would  success- 
fully figlit  an  identifie(l  foe  if  gi\-en  some  help.  On  the  other  hand,  he  had 
procrastinateil  in  obtaining  medical  treatment  and  had  stated  he  would  not 
want  to  live  if  informed  that  he  had  cancer.  If  told  of  the  antici|)ated 
failure  of  chemothera])y,  and  death  pt'rhaps  within  months,  he  might  indeed 
become  suicidal.  Telling  him  that  he  did  not  have  cancer  and  then  giving 
him  chemothera])y  wotild  in  all  likelihood  be  recognized  as  an  outright  lie 
and  probably  be  regarded  as  eqtiivalent  to  a  terrifying  death  sentence.  Such 
an  untruth  would  also  undermine  the  \-itally  important,  developing  relation- 
ship between  the  resident  surgeon  and  patient. 

It  was  decided,  that  the  resideiu  surgeon  wouhl  tell  the  patient  that 
the  biopsy  report  revealed  cancer,  that  he  had  a  cancerous  growth  in  the 
abdomen  of  a  type  resporisi\-e  to  chemotherapy  and  that  surgery  was  not 
necessary.  Chemotherapy,  he  would  also  be  told,  might  produce  discomfort 
but  he  would  recei\-e  all  the  nuMlication  he  neeiled  for  relief.  Lastly,  al- 
tliough  we  coidd  not  pronnse  a  ciu'e,  we  were  optimistic.  Our  hope  was  that 
this  approach  woidd  allow  him  to  recognize  or  deny  the  i)Ossibility  of 
impending  death  as  dictated  by  his  current  emotional  iu>eds.  It  would,  at 
the  same  time  i)ave  the  way  for  establishing  a  trusting  relationship  with  the 
resident  surgeon  who  had  told  him  the  truth,  albeit  a  partial  truth.  The 
comment  about  chemotherapy  causing  discomfort  was  intended  not  on 
to  prepare  the  patieiu  for  this  eventuality  but  to  give  him  the  future  op 
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l)ortunity  to  attribute  to  clK'inotherapy  the  anticipated  ahiloiniiial  i)aiii. 
The  social  woi'kei-  had  seen  the  patient's  wife  hi'iefiy  Imt  had  not  been 
able  to  form  a  finn  ojiinion  al)()ui  lici'  miotional  make-up.  The  house  staff 
had  the  im])ression  that  she  might  not  be  able  to  tolerate  the  entii'e  truth  at 
this  time.  It  was  afireed,  therefore,  that  the  resident  would  talk  to  the 
|)atieut  and  his  wife  t()<iether  and  would  not  give  any  additional  information 
to  the  wife  for  the  present. 

The  resident  steeled  himself  for  the  ordeal  of  telling  the  patient,  and 
was  surprised  and  I'elieved  when  the  patient  expi'essed  his  appreciation  for 
having  been  told  "the  truth."  The  patient  imme(liately  phoned  some  family 
members  and  told  them  the  news,  stressing  the  doctors'  hope  that  he  would 
recover  with  chemotherapy.  That  night  he  slept  well  for  the  first  time 
since  hi^  admission.  He  subseciuently  told  the  resident  i)sychiatrist  that  he 
was  hapjiy  to  hear  that  the  rloctors  felt  confident  and  that  he  had  a 
"low  grade  malignancy"  (his  own  words)  which  would  i-es])on<l  to  chemo- 
therapy. During  the  balance  of  his  hospital  stay,  he  occasionally  appcai'eil 
to  be  anxious  and  on  one  occasion  told  a  nurse  that  he  was  afi'aid  of  dying 
in  great  pain.  Nevertheless,  he  continued  to  slee])  well,  was  outwardly  calm 
and  in  seeming  good  si)irits,  and  made  realistic  plans  for  the  immediate 
future.  Just  before  leaving  the  hospital,  he  confided  to  the  resident  sui-geon 
that  he  had  known  all  along  about  the  existence  of  the  abdominal  mass 
but  that  he  harl  concealed  his  knowledge  on  admission  to  see  what  the  doctors 
would  tell  him!  C)ne  month  following  discharge,  he  sent  a  warm,  moving  letter 
of  deep  appreciation  and  admiration  to  the  resident  surgeon. 

The  patient's  wife  in  contrast  to  her  husljand,  realized  the  entire  truth. 
She  told  the  social  worker  that  she  recognized  that  her  husbanil's  condition 
was  inoi)erable  and  that  he  would  not  li\'e  much  longer.  Althougli  she  never 
asked  the  floctors  for  further  clarihcation,  she  acted  ui)on  her  correct  as- 
sumption. With  the  support  of  the  social  workei',  she  gave  her  husband 
nursing  care,  warmth,  supi)ort,  and  encouragement  in  the  face  of  progressive 
deterioration. 

Comment 

It  is  clear  that  this  patient  was  not  able  eitlier  fully  to  accept  the 
possibility  of  his  early  death  or  completely  to  deny  the  tiuth.  Weisman  and 
Hackett  16 1  suggest  that  for  the  majority  of  dying  patients  tliei'e  is  neither 
complete  acceptance  noi-  total  repudiation  of  the  imminence  of  death.  A\'hen 
prompt  response  to  ti'catment  does  not  occur,  and  instead  new  symptoms 
arise,  few  patients  can  fully  deny  the  obvious  implications.  To  have  told 
our  patient  the  complete  truth  or  to  have  indulged  in  a  total  fabi'ication 
might  haA'e  prevented  him  from  utilizing  his  own  characteristic  teclinic[ues 
for  adapting  to  a  jiainful  I'eality  and  could  ha\-e  precipitated  a  scA'ere  de- 
pression. 

The  patient  may  have  been  voicing  a  fear  of  being  placed  in  a  i)osition 
of  hopelessness  when  he  stated  he  would  not  want  to  live  if  told  he  had 
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cancer.  Stehlin  and  Beach  (7)  point  out  that  the  terms  hopelessness  and 
incvirability  are  not  synonymous:  "Incurabihty  is  a  state  of  tlie  body, 
whereas  hopelessness  is  a  state  of  iiiiiid,  a  giving  up — a  situation  tliat  must 
be  avoided  at  all  cost."  Implii'd  in  our  patient's  account  of  the  last  ten 
years  of  his  mother's  life,  was  his  hope  for  control,  if  not  cure,  of  his  cancer. 
His  account  of  his  bi'Other's  tei'minal  illness  reflected  his  hope  that  he  too 
would  be  able  to  face  this  terrifyinii;  illness  with  courage  and  to  continue 
woi'king  until  death.  When  he  voiced  concern  over  persistent  abdominal  dis- 
comfort, he  may  well  have  been  expressing  an  underlying  terror  of  innrlieved 
pain  and  a  wish  foi'  assurances  of  I'elief  from  such  suffering. 

The  patient's  need  foi'  open  communication  with,  and  emotional  support 
from,  both  jiliysician  and  family  was  clearly  evident.  Like  many  patients 
suffering  from  life-thi'eatemug  disease,  he  undoubtedly  felt  threatened  by 
isolation  resulting  fi'om  withdrawal  on  tlu'  part  of  those  most  imi)ortant  to 
him  (6,  8,9j. 

Summary 

We  have  presented  a  c;ise  history  of  a  man  admitted  with  metastatic  cancer, 
and  have  discussed  the  early  management  of  a  situation  which  is  terrifying 
for  the  patient  and  vexing  for  the  i)hysician.  We  have  used  an  ap- 
l)roacli  which  pi'ovido  the  patient  with  an  appropriately  timed  statement 
regarding  the  naturt'  and  prognosis  of  his  illness  in  terms  jiei'mitting 
either  denial  or  recognition  of  impending  death,  according  to  the  patient's 
own  emotional  nee(ls,  without  depriving  the  patient  of  hope.  It  facilitates 
free  communication  and  thtis  allows  for  a  closer  and  more  comfortable 
relationship  among  the  dying  i)atient,  his  physician,  and  his  family. 

References 

1.  Friedenwald,  H.:   Tin   Jews  unil  MnUcitw,  Baltimore,  Maryland,  The  Johns  Hopkins 

Pic.~s.  1!H4  j,],.  278. 

2.  Meyer,  B.C.:  Tnilh  and  tlic  I'li.xsici.in.  (In  press.) 

3.  Oken,  D.:  What  lo'lVH  (  a,,,  ,  ,  I'ain  nis,  JAMA  175(  13) :  1120-1128,  1961. 

4.  Buchan,  J.:  Dmnrsi,,-  M,  ,liru,r.  I'ldmliursh  1769. 

5.  Aldrich,  C.K.;  The  Dvmu  I'at  i.aii  V  (  u  i.  f,  J.VM  A  184(5) ; 329-331,  1963. 

6.  Weiseman,  A.I).  :ind  Ihiikcii.  T.\'.:   I'l cdilcction  to  Death:  Death  and  Dying  as  a 

P.sychialri.-  i'n.l.l.  in,  IVycho.M.uial ic  Medicine  23(3) : 232-256,  1961. 

7.  Stehlin,  J.S.  and  H.  ^rli,  K.H.:  P.sycholosical  Asi)ccts  of  Cancer  Therapy,  A  Snrgeon's 

Vie\\|ionii,  JAMA  197(2) :  140-144.  1966. 

8.  Eisslor,  K.R.:    The  Psycliiatri'<l   ami  the  Dying  Patient,  New  York,  International 

Universities  Pre.ss,  1955. 

9.  Norton,  J.:  Treatment  of  a  Dying  Patient,  P.sychoanalytic  Stndy  of  the  Child,  18:541- 

560,  1963. 


Received  jor  publication  A'ovcmber  39, 1967 


riie  Eflect  of  Varying  Fat  Diets  on  the  Ineorporation 
of  Fatty  Aeids  into  Esters  by  the  Small 
Intestine  In  Vitro 

ALVIN  M.  GELB,  M.D. 

Adajitation  in  hiolojiical  .systems  can  occur  throusli  genetic  mechanisms,  in 
which  case  the  changes  may  reciuire  the  ))assage  of  many  genei'ations  l)efoi'e 
becoming  manifest.  A(hi])tive  changes  can  also  occur  in  the  hfe  s]ian  of  an 
indiA-iihial  oi'ganism,  pi'esumahly  ihie  to  changes  in  enzyme  composition  and 
concentiation.  This  hittci'  \y\>r  nt'  change  ha^  been  most  extensi\-ely  (h'scrihed 
in  l)acteria,  it  also  occur.-  in  higher  animals,  as  desci-iheil  by  Knox,  Auerbach, 
and  Lin  111.  Many  examples  wei'e  citeil,  including  the  \-ariations  in  pan- 
ci'eatic  enzymes  pi'oduceil  l)y  altei'ation  in  dietai'y  composition.  In  this 
review,  thei'e  was  no  mention  of  the  influence  of  diet  on  the  enzymes  of  the 
gastrointestinal  tract  itself,  l)es])ite  sigmhcant  advances  in  our  knowledge 
concerning  the  stiucture  and  function  of  the  bowel,  this  area  ix'mains 
unclarifie(l.  Theicfoi'e,  a  stuily  was  undertaken  to  determine  the  effect  of 
varying  fat  diets  on  the  ability  of  small  intestinal  slices  to  inc(ji'porate 
C14  labeled  fatty  acid  i  FA  i  into  esters  in  vitro,  .Myi-i>tic  acid  was  chosen 
as  the  model  FA,  since  ])revious  work  had  indicated  that  under  the  ex- 
perimental conditions  used,  this  FA  was  incorporated  into  ester  to  the 
greatest  extent  (2) . 

Methods 

Male  golden  hamsters  were  fed  either  a  fat  free  test  diet  (Nutritional 
Biochemicals  ( 'orpoi'ation )  oi'  a  I'cgidar  stock  diet,  containing  4';  fat,  for 
the  time  inter\-al  indicated.  The  composition  of  the  fat  fi'ee  diet  is  described 
in  Table  L  For  the  experiments  involving  a  high  fat  diet,  corn  oil  lAIazolal 
was  added  to  the  I'cgular  stock  diet  to  I'aise  the  fat  composition  to  20''r. 
Precise  measui'cments  of  intake  cotdd  not  be  made  because  the  animals 
scattered  their  food.  I^ach  day  a  relati\-e  excels  was  offei'ed,  and  they  ate 
eagerly,  ]-5ase(l  on  amount  of  food  I'emaining  at  the  end  of  each  24  hour 
period,  we  estimate  that  each  animal  ate  U)  to  lo  gni  a  day. 

At  the  apjiropi'iate  time  interval,  tln'  test  animal  and  the  control  were 
sacrificed.  The  proximal  ji'junum  was  remove(l,  washed  in  saline,  aiid  everted 
over  a  glass  rod.  Slices  (total  weight  100-200  mg)  were  placed  in  2.")  ml 
Erlenmeyer  flasks  containing  4  nd  of  incubation  medium.  Four  to  five  incul)a- 
tions  were  performed  on  each  animah 

Details  of  the  medium  composition,  preparation  of  the  FA,  incubation, 
I  analysis  jirocedure  and  statistical  methods  luu'e  been  previously  published 
(2,  3).  Metlium  consisted  of  Krebs-Kinger  bicarbonate  buffer,  half-strength 

From  the  Divi.^ion  of  Clastroentorolotiv,  Department  (jf  Medicine,  The  Mount  Sinai 
iHospital,  11  East  100  Stroet,  New  York,  New  York  10029. 
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TABLE  I 


Fat  Free  Diet 

vitamin  free  casein 

21 . 10% 

alphacel  *'celltilose" 

16.45% 

sucrose 

58.45% 

salt  mixture  U.S. P.  XIV 

4.00% 

vitamin  supplement  as  follows: 

(g/100  lbs) 

choline  chloride 

272 . 500 

nicotine  acid 

27 . 250 

inositol 

13.750 

vitamin  A  concentrate  (200,000  m/s) 

4 . 500 

vitamin  D  concentrate  (400,000  n/g) 

3.000 

alpha  tocopherol 

10.225 

menadione 

0.1025 

thiamin  hydrochloride 

1. 000 

pyridoxine  hydrochloride 

1.000 

riboflavin 

1.000 

calcium  pantothenate 

2.050 

Composition  of  fat  free  diet  (Nutritional  Biochemicals  Corporation)  fed  for  varying 
periods  of  time. 


calcium,  to  which  had  been  added  soditun  taurochohtte  ( Pfaii.-^tichl  1 ,  20 
/xiiioles  m\,  and  fraction  V  bovine  all)uniin  (Armour),  5  mg 'mh  C14  hUjeled 
niyristic  acid  (New  England  Nuclear  I,  170  m/.imolc.s,  was  added  to  each  incuba- 
tion fla.-^k. 

The  fia-k.-  were  incid)atci|  undci'  oxygen  for  30  niiiuitcs  at  37°  in  a 
Dubiiuff  shaker.  Aftei-  inctibation  the  tissue  was  drained,  weighed,  homoge- 
nized, and  extracted  in  Dole's  sohitiun.  The  isooctane  phase  of  the  Dole's 
solution  was  washed  with  alkaline  ethaiiol  to  remove  excess  free  FA.  Aliciuots 
were  dried  in  ])lanchettes,  evaporated,  and  counted  in  a  ( ieiger-]\lueller 
counter.  The  \wy  cent-  incorporation  of  myristic  acid  i)er  unit  weight  of 
intestine  was  calculated. 

All  iiicubaiion-  wei'e  used  in  the  calculation  of  the  mean  and  standard 
deviation.  Students'  T  Test  was  used  for  the  calculation  of  the  significance 
of  the  difference  tietween  the  means,  only  simultaneous  incubations  l)eing 
comjiared. 

Results 

Efjcvt  of  a  Fat  Free  Diet  on  Per  cent  Incorporation  of  FA 

Three  experiments  wei'e  performed,  comjiaring  6  hamsters  on  the  fat  free 
diet  for  48  hours  with  (>  controls.  J^our  incubations  were  ix'il'ormed  on  each 
animal.  Tlierc^  was  no  difference  in  the  mean  weight  (108  gm )  of  the  groups 
at  the  time  of  sacrifice,  and  the  hamsters  tolei-ated  the  fat  free  diet  well. 
No  significant  diff(.'rence  was  found  in  the  incorporation  of  C14  myristic 
acid  into  ester  per  uint  weight  of  intestine  between  the  two  groups  (Table 
II). 


EFFECT  OF  FAT  ON  FA  ESTERIFICATION 
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TABLE  II 


Effect  of  a  Fat  Free  Diet  on  Fatty  Arid  Eslerijication  by  the  Small  Intestin  In  Vitro 


Period  on  Kat 

No.  of  F-xp. 

No.  of 
Animals  in 
Each  Group 

Percent  Incorporation  Mean  and  SD 

Significance 

Free  Diet 

Fat  Free  Diet 

Control 

2  days 
7-8  days 
1-3  months 

3 
5 
5 

6 
10 

6 

8.1  rfc  2.8 

4.G  ±  2.4 
8.0  ±  1.5 

8.2  ±  2.9 
5.9  ±  2.6 
10.8  db  2.8 

P  >  0.5 
0.05  >  P  >  0.02 
P  <  0.01 

In  this  and  subsequent  experiments,  four  incubations  were  performed  on  each  hamster. 
Mean,  81),  and  P  value.s  are  derived  from  all  inculcations.  Control  diet  contained  4%  fat. 


After  the   fat   fi-oc  diet   for  7  to  8  days,   10  liamstcrs  were 

compared  \yitli  H)  controls  (4  incuhatioiis  on  each  animal).  The  intestines  of 
the  group  on  the  fat  free  diet  had  a  lowci'  per  cent  incorpoiatioii  than  the 
controls  (O.Oo  >  P  >  ().02l  (Tahlc  II).  The  -ii'otip  on  the  fat  free  diet 
had  a  mean  weight  of  106  gm.  Both  groups  weic  in  good  condition. 

Fiyc  exi)erinients  wei'e  jierfoi'med  on  6  hamster-  aftci'  heing  on  a  fat  free 
diet  of  1  to  3  months  (4  to  5  inciihations  on  each  animal  i.  The  intestine  of 
the  hamsters  on  the  fat  free  diet  had  a  lower  ineorpoiation  than  the  controls, 
the  difference  being  eyen  more  significant  than  aiiei-  one  week  of  diet 
(P  <  O.Oll  (Table  II).  Although  in  these  expei  iment-,  both  gi'otips  of  ani- 
mals a])iK'ared  in  good  condition,  the  animals  on  the  fat  free  iliet  did  not 
gain  as  much  weight  as  the  controls.  Mean  weight  at  the  time  of  sacrifice  for 
4  of  the  animals  on  the  fat  free  diet  was  109  gm,  while  their  controls  had 
a  mean  weight  of  140  gm. 

Effect  of  Eefeeding  a  High  Fat  Diet  after  a  Fat  Free  Diet 

A  series  of  experiments  were  undertaken  to  determine  how  (|uickly  the 
percent  incorjioration  would  return  to  conti'ol  yalues  when  fat  was  icintrodiiced 
into  the  diet.  In  4  experiments,  hamsteis  were  i)lace(l  on  a  fat  fice  diet 
for  11  to  21  days  |)rior  to  the  experiment.  Prior  to  sacrifice,  the  experimental 
and  control  hamsters  wei'e  fasted  ovei'night,  and  then  fed  for  one  hour  a 
high  fat  diet  containing  al)()tu  4.'/^  vegetable  oil.  The  per  cent  incorporation 
of  the  animals  on  the  fat  fi'ee  diet  remained  lower  than  the  control  groui)s 
despite  the  one  hour  refeeding  of  fat  IP  <  0.01  )  (Table  III). 


TABLE  III 

Effect  of  Refeeding  Fat  after  2  to  3  Weeks  on  a  Fat  Free  Diet  on  Fatty  Acid 
Esterificalion  by  the  Small  Intestine  In  Vitro 


Xo.  of  E.xp.  and 

Percent  Incorporation  Mean  and  SD 

Period  of  Refeeding 

Animals  Each 

Significance 

Group 

Fat  Free  Diet 

Control 

1  hour 

4 

4.5  ±  3.1 

8.4  ±  2.4 

P  <  0.01 

2  hours 

3 

6.2  ±  1.9 

6.1  ±  1.9 

P  >  0.5 

Hamsters  were  fasted  overnight,  then  fed  a  high  fat  diet  prior  to  sacrifice. 
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In  a  similar  nianiK-r.  3  cxpcriiiK^nts  were  performed  in  3  lianr^ters  on  a 
fat  fi-ee  diet  for  19  to  21  days,  the  period  of  i-efeeding  with  a  high  fat  diet 
heina;  exteiide(l  to  two  houis  jirior  to  saci'ifice.  As  before,  the  hamsters  were 
fasted  o\-eriii,u;ht  to  insui'e  that  they  would  he  suflfieiently  huii>;;i'y  to  eat 
the  Idjih  fat  iHet.  ^^'ith  a  two  honr  refeeilino;  perioih  the  per  cent  incorporation 
in  tlie  experimental  i^roup  was  icstoii'd  .-o  that  it  was  not  significantly 
different  from  the  control  value  IP  >  0.5)  iTahle  III  I. 

Efjcct  (if  <i  IIi(ih  Fdf  Diet  0)1  Per  cent  Inrorporatio)!  of  FA 

A  grouj:)  of  (i  hamster-  were  fed  for  4  to  5  weeks  the  stock  diet  to  which 
corn  oil  (Mazola)  was  addetl  to  iiicrea>e  the  fat  content  to  20%.  The  control 
was  maintained  on  the  stock  diet,  coiitanniiLi:  4',  fat.  There  was  no  difference 
between  the  incorporation  of  FA  in  the  group  fed  the  20',  fat  diet,  as 
coiupare(l  to  the  controls  (P  >  O.ol.  At  time  of  sacrifice,  the  ammals  on 
the  high  fat  diet  liad  a  mean  weight  of  98  gm,  comjiared  to  the  control 
value  of  121  gm.  Both  groups  appeared  to  be  in  good  condition.  This  weight 
differ(>nce  stiggests  that  the  hamsters  disliked  the  high  fat  diet  and  reduced 
their  intake.  This  is  supported  by  the  ob.'-er\-ation  that  when  we  attempted 
to  study  till'  effect  of  a  diet  contaiiung  4')';  fat,  the  ammals  reduced  their 
intake  to  such  an  extent  that  they  lost  weight,  looked  sick,  some  even  dying 
after  a  period  of  2  to  3  weeks. 

Discussion 

These  studies  indicate  that  the  ingestion  of  a  fat  free  diet  for  one  or 
more  weeks  causes  a  decrease  in  the  incorporation  of  myristic  acid  into 
esters  |ier  unit  weight  of  hamster  small  intestine  in  vitro.  This  decrease  is  not 
re\-ei>-e(|  aftei'  the  refeeiling  of  fat  for  one  hour  pnov  to  the  expeiiinent, 
l)Ut  i-  I'eversed  after  I'efeeiling  fat  for  two  hours.  Increasing  the  fat  content 
of  the  diet  abo\-e  the  small  amotint  present  in  the  stock  diet  did  not.  cause 
an  increase  in  incoi'poration. 

One  explanation  for  our  findings  is  that  in  the  absence  of  fat  in  the  diet, 
the  conceiitiation  of  one  or  more  enzymes  iin'oh-ed  in  FA  esterification  is 
re(luced.  Heturmng  fat  to  the  diet,  induces  an  increase  in  enzyme  concen- 
tration which  requires  about  two  hours  to  become  manifest.  4die  process  is 
limiteil  since  further  increases  in  fat  content  of  the  diet  above  thi'  levels  in 
the  stocdv  dii't  do  not  i)roduce  a  corresi)onding  further  increase  in  enzyme 
level. 

TABLE  IV 


Effect  of  a  High  Fat  Diet  on  Fatty  Acid  Esterification  by  the  Small  Intestine  In  Vitro 


Diet 

No.  of  Animals 

Percent  Incorporation  Mean  =t  SD 

High  Fat 

6 

8.0  ±  2.7 

Control 

6 

8.6  ±  2.9 

P  >  05. 

High  fat  diet  (20*^^:  fat)  was  fed  4-5  week.s.  Control  diet  contained  4%  fat. 
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Changes  in  enzyme  composition  and  concentration  may  be  induced  in  a 
variety  of  ways.  A.tie.  sex,  seasonal  and  climatic  chan<>;es,  lioi-iiiones,  dmgs. 
radiation,  and  suhsti'ate  may  all  influence  the  enzyme  conipositioii  of  an 
organism.  If  the  al)0\-e  interpi'etation  of  our  results  is  coi'rect.  we  ha\-e  an 
example  of  substratt'-induced  adaptation,  the  substi'ate  being  in  tliis  case  a 
dietary  componiMit. 

Otlu'r  exam|)les  of  dietai'y-induced  substrate  ailaptation  exist.  As  eai'ly  as 
1899,  the  in(hictioii  of  lactase  in  tlie  panci'eas  of  dogs  fed  lactose  was  demon- 
strated 111.  Lipase  le\-els  of  plasma  are  influenced  by  dietai'y  fat  (1).  Ilexo- 
kinase  le\-els  in  li\'er  are  affectetl  by  the  amouiU  of  fi'uctose  oi-  sucrose 
ingested  (II.  In  1896,  \\'altliei-  wiote  that  amylase  and  other  pancreatic 
enzymes  woe  altere(l  l)y  diet,  the  enzyme  acting  on  the  major  component 
of  the  diet  l)eing  secreteil  in  the  highest  amount  (ll.  This  i)oint  has  been 
controversial,  (irossmaii  et  al  suppoi'te(l  W'alther's  findings  14).  Cluth  et  al 
reported  vai'iation  in  enzyme  coiUH'ntratioiis,  but  unrelated  to  the  kinds  of 
food  ingested  (ol.  Doubilet  reporte(|  that  according  to  his  observations 
the  enzymes  of  the  panci'eas  are  secreteil  in  pai'allel,  not  affei'te(l  by  diet 
(6).  Desnuelle  et  al  measured  the  enzymatic  acti\'ity  of  pancreati<'  homoge- 
nates,  and  found  that  amylase  and  chymotrypsinogen  acti\'ities  were  i'elate(l 
to  diet  (71.  Trypsiiiogen  and  lipase  wei'e  not  affecteil  by  diet.  In  the  in- 
testinal ti'act  itself,  Kato  obserx'ed  that  appi'opi'iate  substrate  will  inci'ease 
alkaline  phos])hatase  in  the  duodemnn  of  the  chick  l8l. 

It  should  be  notc'd  that  diet  can  alfect  enzyme  concentration  in  other  ways 
besides  substrate  induction.  Star\'ation  has  been  noted  to  reiluee  metabolic 
rate  more  than  would  be  expected  fi'om  the  reduction  of  body  size  (ll. 
Protein  depletion  in  staiA'ation  limits  the  manufactui'e  of  enzyme  pi'otein, 
kwashiorkor  being  an  example  of  this  type  of  enzyme  deficiency.  The  absence 
of  trace  minerals  or  vitamins  which  serve  as  cofactors  to  enzymes  may  also 
result  in  a  loss  of  enzyme  function. 

Kershaw  et  al  repoiled  that  starvation  (lecrease(|  the  capacity  of  the 
bowel  to  absoi'b  glucose.  This  deci'ease  may  be  due  to  protein  depletion  which 
limits  enzyme  ])i'Oiluction  (9l.  l%ven  more  intt'resting,  they  ix'ported  that 
semistarvation  significantly  increases  the  capacity  to  absorb  glucose  in 
vitro  and  in  vivo.  One  wonders  whether  this  may  be  a  tyjie  of  t'lizyme 
induction  of  which  the  bowel  is  capable. 

Other  ex])lanations  for  our  findings,  besid(>s  enzymatic  adaptation,  exist. 
A  physicdciiemical  alteration,  not  ixlated  to  enzyme  concenti-ation,  may 
have  been  produced  by  the  fat  free  diet.  That  the  physical  form  in  which 
the  FA  is  presented  to  the  cell  is  important  is  indicated  by  recent  findings 
regarding  micelle  formation  (lOl.  Another  possibility  is  that  an  alteration 
in  the  concentration  of  endogenous  lipid  may  liax'e  occuri'ed,  which  in  turn 
may  influence  the  rate  of  esterification.  Coiicenl  l  at  ion  of  the  endogenous 
lipid  may  have  exceeded  that  of  the  model  FA  used,  \\dnle  the  finding  that 
refeeding  of  fat  for  two  hours  was  re(iuired  foi'  the  efiect  of  a  fat  free  diet 
to  be  reversed  suggests  the  possibility  of  substrate  induction,  this  may 
possibly  reflect  dift'erences  in  gastric  emjitying.  Even  if  substrate  induction 
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is  occurring,  the  enzymes  may  be  responding  to  semistarvation,  rather  than 
the  absence  of  fat.  This  possibility  is  not  completely  excluded  even  though 
at  the  end  of  7  to  8  days  t licit'  was  no  weight  difference  between  the  ex- 
perimental and  control  group,  while  significant  difference  in  the  incorpora- 
tion of  FA  was  noted.  This  could  only  be  established  by  the  use  of 
isocaloric  diets  to  the  control  group.  Also,  these  experiments  involve  an  in 
vitro  state  which  deviates  from  the  physiological  situation  in  that  one  FA 
predominates,  to  the  exclusion  of  others.  An  in  vivo  state,  using  a  mixture 
of  FA,  involving  isocalorically  fed  coiiti'ols,  would  add  useful  information. 

Whether  the  changes  in  csterificatioii  noted  in  tfiesc  exjK'riments  could 
be  produced  by  an  essential  fatty  acid  deficiency,  cannot  be  definitively  an- 
swered. Since  the  changes  described  occurred  within  7  to  8  days,  this  ex- 
jdaiiatioii  is  less  likely. 

\\'hetlier  the  changes  ob.^crved  with  myristic  acid  would  occur  with  the 
other  long  chain  FA  is  not  known.  As  mentioned,  myristic  acid  was  used 
because  it  is  esterified  to  the  greatest  extent  under  the  conditions  studied. 
As  chain  length  is  (atlier  increased  or  decreased,  iiicoriioration  decreases  in 
stepwise  fasliioii  i2i.  Since  there  is  no  sudden  change  m  ln'havior,  but  one 
of  degree,  We  suspect  that  other  long  chain  FA  would  behave  in  a  similar 
fa^hidii  miller  the  experimental  conditions  used.  How  the  transjiort  of  short 
chain  FA  into  the  portal  blood  is  affected  by  diet  should  also  be  investigated. 

Summary 

A  study  was  tmdertaken  of  the  effect  of  varying  fat  diets  on  the  abiUty  of 
small  intestinal  slices  from  hamster  jejunum  to  incorporate  C14  myristic 
acid  into  esters  in  viirn.  boit y-ei<j:lit  hours  on  a  fat  free  diet  did  not  affect 
the  pel'  cent  incoi'pora t ii HI  of  V\  per  unit  weight  of  intestine  compared  to 
controls  on  a  stock  diet  containing  4^f  fat.  After  one  week  on  the  fat  free 
diet,  the  per  cent  incorporation  was  depressed.  After  1  to  3  months  on  the 
fat  free  diet,  the  dei)ression  was  even  more  significant.  Refeeding  fat  for  one 
hotir  after  a  period  on  a  fat  free  diet  did  not  reverse  the  depression; 
refeeding  fat  for  two  hours  resulted  in  a  complete  reversal.  A  20%  fat  diet 
fed  for  4  to  5  weeks  did  not  increase'  the  per  cent  incorporation  above 
that  of  hamsters  on  the  stock  diet  (4',  fat). 

While  there  are  sevei'al  t-xplanations  for  the  findings  noted,  the  hypothesis 
is  proposed  that  in  the  absence  of  fat  in  the  diet,  the  concentration  of 
enzymelsi  im-olved  in  FA  csterificatioii  is  diminished.  The  presence  of  some 
dietary  fat  may  act  to  stimulate  esterification,  possibly  through  the  mecha- 
nism of  sul)strate-in(luced  enzymatic  adaptation. 
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CLAUDE  BLOCH,  M.D.,  and  HARVEY  M.  PECK,  M.D.,  Co-Editors 
CASE  ISO.  307 

SUBMITTED  BY  RALPH  LACHMAX,  M.D. 

A  12  year  old  boy  was  seen  at  the  emergency  I'ooin  of  The  Mount  Sinai 
Hospital  with  painless  swelling  of  the  left  side  of  the  face  of  recent  onset. 
General  physical  examination  i'e\-ealeil  swelling  of  hoth  sides  of  the  mandible 
but  was  otherwise  negative.  Radiographic  studies  of  the  mandible  were 
ol)tained  (Figs.  ]  and  2).  These  studies  revealed  synnnetrical  lucent  exjian- 


Case  307,  Fig.  1.  PA  view  of  the  mandible  and  facial  bones  demonstrates  symmet- 
rical lucent  expansion  of  the  body  and  ascending  ramus  of  the  mandible  on  each  side 
(arrows).  The  marc,ins  are  smooth,  the  overlying  cortex  is  intact,  and  there  is  no  infil- 
tration of  the  surrounding  bone.  There  is  no  tooth  bud  within  the  lucent  defects. 
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Case  307,  Fig.  2.  Oblique  view  of  the  left  side  of  the  mandible  again  reveals  a 
lucent  defect  with  smooth  and  well-defined  margins  (arrows). 

-ion  111'  tic  lioily  ami  ax'ciidiim  raiiiiiv  of  the  iiiaiidihlc  on  cacli  side.  The 
niaiiiin>  of  the  lc.-ioii>  wcic  >niiiiitli  and  ihv  ovcrlyinti;  coi'tcx  intact.  There 
\va>  no  troth  hnd  mvii  within  tlir  hicent  defects  to  su,^,^est  folli(Mdar  cysts. 
The  roeiitiieii  features  sujit^esteil  the  dia<in().-i>  of  "cheruhi-ni."  rpon  further 
(ine>t  ioniiia;.  the  mother  desci'ilied  a  simihir  prohleni  of  facial  fullness  throti<i;h- 
(iiit.  her  .'hildhood  and  adoh'sceiice. 

Discussion 

Familial  fibrosis  of  the  jaw  (cheruhism)  was  first  desoril)ed  })y  Jones  in 
iliivc  sil)lin<i;s  in  1933.  The  i'oent<icn  appearance  is  (]uite  charactei-istic.  There 
1-  hilateral  symmetrical  expansion  of  the  iiiaiiilil)le  hy  a  multilocnhited 
raivfaction  with  thinninji;  of  the  o\-(.'rlyiim  cortex.  Characteristically  the  le- 
>ion.-  hei^in  at  the  an,ii;le  and  extend  upward  towai'd  the  coiid>-les  withotit 
in\dl\inii  them,  while  pi()<j;ressin^  forwanl  to  in\'oh-e  the  re>t  of  the  mandible 
ahnost  entirely.  The  maxilla  may  also  show  changes  resultinii;  in  small  or 
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ol)litt'i'at('(l  maxillary  sinuses.  This  latter  area  of  involvement  results  in 
tlie  cliernhic  look  orii^inally  described  in  these  patients,  as  the  process  extends 
to  the  orbital  floor  and  infraorbital  ridge. 

Clinically,  the  onset  is  usually  during  the  second  year  of  life.  Often  the 
disease  may  be  manifested  l)y  associated  enlargement  of  the  submandibular 
lymph  nodt's.  Disturbed  dentition  is  common.  The  usual  pattern  of  the 
disease  is  for  the  lesions  to  increase  in  size  for  several  years  and  then  to 
remain  stationaiy  until  i)uberty,  with  spontaneous  regression  occurring  slowly 
over  the  next  few  decades.  The  lesions  then  are  filled  in  with  dense  bone; 
associated  I'emodeling  may  leave  irregular  plaques  of  sclerosis  as  the  only 
residua. 

The  (lysi)hisia  api)arently  is  the  expression  of  a  non-sex-linked  dominant 
gene;  lioweA'er,  the  ])eneti-ance  in  males  is  100%,  while  only  50%  to  70%  in 
females.  Microscopic  examination  of  biopsy  specimens  reveals  fibrous  re- 
placement of  bone  in  the  involved  areas.  For  this  reason,  it  is  felt  l:)y  some 
to  represent  a  varit'ty  of  polyostotic  fibrous  dysplasia.  The  familial  nature 
of  the  disease,  its  eai'ly  onset  and  self-limited  course,  extensive  bilateral 
synnnetrical  involvement  and  at  times  occui'renci'  in  the  maxilla,  all  helji 
to  differentiate  this  dysplasia  fi-om  other  lesions  of  the  jaw. 

Case  Report:  Familial  i  ihkos-is  of  the  jaw  (cherubism). 
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CASE  NO.  308 

SUBMITTED  BY  RALPH  LACHMAX,  M.D. 

A  two  week  old  male  infant  was  transferred  from  another  hospital  with 
respiratory  distress  and  cyanosis  dtiting  from  the  newl)orn  period.  Chest 
and  skelettil  I'oentgenograms  were  obtained  I  Fig.  1-41.  Fluffy  densities  were 
ju'esent  in  both  lungs  suggesting  incomjilete  aertition.  A  generalized  skeletal 
disease  was  diagnosed  ;ind  chissified  ;is  Asphyxiating  Thoracic  Dystrophy. 

Clinically,  the  infant  i-emained  critically  ill  and  died  in  marked  respiratory 
distress  at  the  age  of  three  months.  No  postmortem  examination  was  ob- 
tained. 
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Case  308,  Fig.  1.  Supine  view  of  the  thorax  includes  the  clavicles  and  humeri.  The 
thorax  is  narrow,  ribs  short  and  horizontal  with  stubby  flared  ends  extending  only  to 
the  midaxillary  lines.  Clavicles  are  horizontal  with  high  takeoff.  The  lungs  are  hazy 
bilaterally  suggesting  incomplete  aeration. 


Discussion 

This  disorder  was  first  di's('ril)ed  by  Jeune  in  19o4  111.  He  rei)()rted  the 
anomalous  thoracic  development  in  a  <2;irl  who  died  of  suffocation  and  whose 
brother  succumbed  in  a  sinnlar  maimer  later  that  year.  Since  that  time,  the 
syndrome  must  be  ki'pt  in  mind  as  a  rare  cause  of  neonatal  respiratoiy 
disti'ess.  There  ai'e  about  twenty-one  cases  reported  in  the  literature  to 
<lat<.. 

The  disease  is  not  confined  to  the  thora.x  but  ajipears  to  represent  a 
uriH'ialized  dysti'ophy.  As  rejiorts  of  survivals  api)ear,  a  tendency  has  oc- 
cmivd  t(i  refer  to  the  entity  as  Infantile  Thoracic  Dystrophy  ratlu'r  than 
Asphyxiating  Thoracic  Dystrophy.  That  the  syndrome  represents  a  variant 
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Case  308,  Fig.  2.  Lateral  view  of  the  chest  and  spine  shows  the  marked  shortening 
of  the  ribs  and  the  flaring  of  the  anterior  ends  (arrow).  There  are  six  sternal  ossification 
centers,  more  than  the  usual  number  present  at  this  age.  Spinal  development  is  normal. 
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Case  308,  Fig.  3.  Anteroposterior  view  of  the  pelvis,  hips,  femora,  and  knees  re- 
veals the  presence  of  only  the  distal  femoral  epiphysis.  The  pelvis  is  flared,  achondro- 
plastic  in  configuration,  with  small,  narrow,  sacrosciatic  notches.  Irregularities  are  noted 
at  the  distal  femoral  metaphyses. 

of  Chondroectodennal  Dysplasia  (Ellis-\'an  C'l'i'vcld  I  has  been  discarded 
hy  most  authors,  althoua;h  >(nnv  siinilaritifs  nw  sti'iking. 

The  chest  x-ray  usually  sug^iiests  the  diaiiuosis.  Fijiui'cs  ]  and  2  show  the 
classical  findings.  The  tlioi'ax  is  nariow  and  cloni^ated.  The  (davicles  are 
horizontal  and  high  in  ])osition.  The  ribs  aic  short  and  horizontal  and  appear 
to  end  laterally  at  the  niidaxillary  lines  with  clubbing  of  their  anterior  ends. 
An  inci'eased  luunber  of  sternal  ossification  centers  in  the  newl)orn  period 
has  recently  been  described  which  was  also  noted  in  this  case  (Fig.  2).  Fluffy 
pulmonary  infiltrate.-  are  (iften  present. 

The  i)elvis  is  achondrciplastic  in  configuration  with  flaring  and  scjuaring 
of  the  iliac  wings.  Narrow  saci'Osciatic  notches  are  pi'csent  I  Fig.  3).  Meta- 
physeal splaying  and  ii'regularities  have  been  describeil,  suggi'sting  an  ab- 
normality at  or  neai-  the  zone  of  i)ro\'isional  calcification  (Fig.  3  and  4). 
Some  shortening  of  ulna  and  fibula  may  also  be  a.ssociated,  not  apparent  in 
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Case  308,  Fig.  4.  Anteropos- 
terior view  of  the  left  hand  and 
wrist  reveals  a  radiolucent  line  at 
the  distal  ulnar  metaphysis  and  a 
suggestion  of  a  similar  line  at 
the  distal  radial  metaphysis; 
these  presumably  represent  ab- 
normal zones  of  provisional  cal- 
cification. No  carpal  centers  are 
present.  An  unusually  long  and 
thin  distal  phalanx  is  seen  in  the 
thumb. 


this  patient.  .Microx'opic  cxaiiiiiiatioii  in  one  case  rcvcalcfl  this  zone  to  be 
vc'iy  limitcil  in  size  and  assoriatcd  with  ilcci-cascd  \-cssel  penetration.  The 
knobljy  anterior  ribs  wci-c  caused  l»y  liy|)ei-phistic  cartihige. 

Several  cases  with  stir\-i\-al  beyond  the  critical  newborn  period  have  been 
followed  to  preadolesceiice,  at  which  time  there  is  a  tendency  towards  a  re- 
versal to  normal  with  lew  rt'sidiial  abnormalities.  It  is  noteworthy  that  this 
patient  has  at  least  one  normal  siblini^,  since  a  definite  familial  tendency 
has  been  otablished.  The  trait  is  considered  to  be  transmitted  by  an  autosomal 
recessive  gvnv. 

Case  Bcport:  Asphyxi.4.ting  thoracic  dystrophy 
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CASE  NO.  309 

SUBMITTED  BY  SAMUEL  AXDELMAX,  M.D. 

An  83  year  old  man  was  referred  for  a  routine  chest  .\-ray.  A  soft 
tissue  mass  was  noted  overlying-;  tlie  left  7th,  8th,  and  9tli  lihs  postero- 
laterally  measuring  5  em  in  diametei'  (Fig.  1  and  2l.  The  medial  margin 
of  the  lesion  was  smooth,  shar|),  and  regular,  while  the  lateral  margin  was 
not  demareate(|  fiom  the  chest  wall.  A  slight  concave  imlentation  with  mar- 
ginal sclerosis  was  iiote(l  along  the  inl'eiior  Itoi'dei'  of  the  7th  rih  adjacent 
to  the  lesion.  A  l)enign,  slow-growing  extrapleural  neoplasm  was  diagnosed. 
Needle  biopsy  was  performed.  The  histologic  diagnosis  was  neurofihronia. 


Case  309,  Fig.  1.  Posteroanterior  roentgenogram  of  the  chest  reveals  a  5  cm  ovoid 
soft  tissue  mass  related  to  the  left  7th  to  9th  ribs  posterolaterally.  The  medial  margin 
is  smooth,  sharp,  and  regular,  while  the  lateral  margin  is  not  demarcated  from  the 
chest  wall.  Arrow  points  to  a  slight  concave  indentation  with  marginal  sclerosis  along 
the  inferior  border  of  the  7th  rib. 
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Case  309,  Fig.  2.  Magnified  view  in  right  anterior  oblique  projection  emphasizes 
the  well-defined  medial  margin,  absent  lateral  margin,  and  the  effect  on  the  7th  rib 
(arrow). 

Discussion 

See  1  )isciivsi(>ii  following  ( 'asc  Xo.  310. 
Case  Report:  Extraplkuhal  xiaKoiuiRoMA. 
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CASE  NO.  310 

SUBMITTED   BY   SAMI  EL  AXDELMAX,  M.I). 

A  48  yeai-  old  man  was  rcfcu'ci  1  lor  a  I'oiitiiic  (•lic>t  x-ray.  A  soft  tissue 
mass  was  notc(|  o\-ci'lyin,i2;  the  ri,ti;lit  7tli  and  Stli  rihs  postcrolatei-ally  measur- 
iuii,-  4..")  cm  in  diamctci'  (  Fi^.  1  and  2l.  Although  the  medial  inar<i;in  was  some- 
what ill-defined  in  the  fi'ontal  projection,  it  was  smooth  and  sliai'ply  defined 
in  the  I'it^ht  anterior  ol)li(|ue  |)i-oiect ion.  The  latei'al  mariiin  was  not  de- 
maicatt'd  from  the  chest  wall.  .V  nnninial  scalloped  defect  was  not(>d  along 
the  inferior  margin  of  the  adjacent  7th  rih.  The  lowei-  extent  of  tli(>  lesion 
made  an  obtuse  angle  as  it  merge(l  with  the  shadow  of  the  ch(--t  wall.  A 
benign,  slow-growing  exti-apleiiral  neoplasm  was  diagnosed.  Surgical  biopsy 
was  perfornuMl.  The  histologic  diagnosis  was  lipoma. 
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Case  310,  Fig.  1.  Posteroanterior  roentgenogram  of  the  chest  reveals  a  4.5  cm  mass 
overlying  the  right  7th  and  8th  ribs  posterolaterally.  The  medial  margin  is  somewhat 
ill-defined  (medial  and  inferior  arrows).  The  lateral  margin  is  not  demarcated  from  the 
chest  wall.  A  minimal  scalloped  defect  is  noted  along  the  inferior  margin  of  the  adja- 
cent 7th  rib  (superolateral  arrow). 


Discussion 

Cases  309  and  310  arc  piociitcil  ;i>  typical  cxaiiiplcs  of  l)('iii<iii  extrapleural 
tumoi's.  Aiiatoiiiically,  the  extrapleural  space  is  a  potential  s])ace  bordered 
by  ribs  and  parietal  pletira,  and  containiiiii:  iier\-es,  blood  vessels,  intiside, 
iiid  areolar  tissue.  Any  element  may  <iive  rise  to  neoplasm,  but  netirofibroma 
and  lipoma  are  the  most  l're(|uent  l)eni<!;u  tumors,  while  metastatic  carcinonui 
to  lib  is  the  most  common  malisi;nant  tumor. 

'I'lie  roent<^en  feattu'es  of  extrapleural  tumors  are 
'a-e>  presented.  The  sui'face  (jf  the  mass  co\-ered  by 
lined  as  it  i)rojects  int(j  the  surr()uiidin<i;  liinti;,  while 
il  the  lesion  is  not  demarcated  from  the  soft  tissues  of  the  chest  wall.  An 
il)tuse  angle  may  be  f(Mn)eil  as  the  mar.tiin  of  the  mass  meri^es  with  the 
■lie,-t  wall  as  in  ( 'ase  Xo.  310;  an  acute  an.t^le  would  imply  a  pletu'al  oriiiin. 
\p|>ropriate  oblicjue  \-iew  may  be  necessary  to  provide  tlie  oi)timal  tangential 


llustrated  by  both  the 
|)leura  is  sharply  out- 
the  pei-i|iheral  margin 
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Case  310,  Fig.  2.  Magnified  view  in  right  anterior  oblique  projection  reveals  a 
smooth,  regular,  sharply  defined  medial  margin  (arrows).  The  lower  extent  of  the  lesion 
makes  an  obtuse  angle  as  it  merges  with  the  shadow  of  the  chest  wall. 

])r()jccti()ii  to  (k'lnonstratc  this  feature.  Finally,  a  slowly  <i;ro\viiii^  mass  may 
proiltK't'  an  ei'()si\-e  bony  (k'l'ect,  as  in  both  cases  presented.  A  sharp  scalloped 
defect,  often  with  scdei'otic  mariiin  of  conden.sed  bone,  is  thus  contrasteil  with 
the  infiltrati\-e  lesion  associated  with  a  malii>;nant  proces.s. 

Neurofibroma  may  occur  as  an  isolated  tumor  or  as  a  manifestation  of 
Von  Recklinghausen's  disease.  In  the  thorax,  it  may  arise  from  an  intercostal  | 
nci've  usually  in  relation  to  the  intervertebral  foramen  and  jjaravertebral 
gutter.  The  moi'e  |)eiiphei'al  location,  as  in  Case  No.  309  is  less  common. 

J-]xtiapleural  lipoma  is  a  I'elatively  rare  tumor.  An  interesting  diagnostic 
sign  i.-  conipressidn  of  the  tumoi-  by  the  expanding  limg  in  deej)  insi)iration, 

('a.s(  npurt:  Kxtkapleuh.^l  lipo.ma. 
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CASE  NO.  311 

A  35  year  old  woman  wa.s  fefen'ccl  for  ga.-^trointe.^^tinal  series;  because  of 
vague  discomfort  in  the  epigastrium  and  left  upper  fiuadrant.  Past  history 
and  general  physical  examination  were  iioncontiihutoi  y. 


Case  311,  Fig.  1.  Right  anterior  oblique  erect  view  of  the  stomach  from  gastroin- 
testinal series  reveals  a  2.5  cm  lucent  defect  in  the  barium  column  in  the  upper  portion 
of  the  body  of  the  stomach.  The  superior  margin  is  quite  sharp  (arrows).  The  lateral 
and  inferior  margins  fade  away.  No  other  abnormality  is  noted. 
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Case  311,  Fig.  2.  Left  posterior  oblique  view  with  small  amount  of  barium  delineates 
a  normal  mucosal  pattern.  Arrow  again  points  to  the  sharp  superior  margin  of  the  lucent 
defect.  No  ulceration  is  present. 

The  Hlnis  rc\c;il('(l  a  2..')  cm  I'ound  defect  in  tlie  upjiei'  jtortion  of  the 
body  of  the  stomach  I  Fi^.  1  and  2).  'Vhv  supiTioi-  mart^in  of  the  defect  wa.~ 
quite  sliai'j),  while  the  iiifefiof  and  hitei'al  maf^ins  iiulvil  away  without 
(U'marcatioii.  Xo  uh'ei'atiou  or  other  ahnoi'inality  was  iiote(L  The  study 
was  I'cjieated  some  weel-:s  hiter  and  the  shadow  persisted  unchanged  The 
diagnosis  of  an  intramural  or  stihnuicosal  tumor,  such  as  a  myoma,  wa> 
ad\-aiice(L 

The  jiat'cnt  was  e\])h)re(L  The  stomacli  was  opened  and  carefully  inspected 
and  palpate(l.  Xo  lesions  were  fomid.  However,  in  tiie  retrogastric  area,  a 
smaU  round  mass  was  noted  in  relation  to  the  \-essels  near  the  hilum  of 
the  spleen.  There  was  no  timisual  adhesion  or  fixation  prt'seut.  Splenectomy 
was  perfornuMl  with  the  mass  iiKdudeil  in  the  specimen.  Pathologic  examina- 
tion re\-eale(l  a  discii-te  aneurysm  of  the  snlenic  artery. 

Discussion 

This  case  illustrates  tlie  difficulty  which  nuiy  arise  in  estahli.shing  the 
locatum  of  a  mural  defect.  The  sharp  upper  margin  as  seen  here  implies 
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i  l(i-c  aiiposition  of  the  ovei'lyiiifi;  mucosa  to  tlif  vd'^v  of  the  mass  and  a 
iiiuial  tumor  in  a  submucosal  location  should  conic  first  to  mind.  The 
tadiuii;  lowci'  and  latci'al  margins  do  not  go  along  with  this,  however.  The 
implication  of  this  latter  finding  is  to  place  the  tumor  further  from  the 
mucosa,  i.e.,  intramui'al  oi'  suhserosal  in  location,  oi'  to  suggest  a  lesion 
eiitii-ely  outside  the  gasti'ic  wall.  The  sharp  upper  mai'gin  might  he  better 
understood  if  adhesions  or  fixation  of  the  stmctui'cs  wei'c  present;  these 
I  in->il)ilities  ai'e  excluded  in  this  case  by  the  cai'cful  surgical  ex|)loration. 
'bhc  features  of  a  mucosal  lesion  such  as  altered  o\-ei'lying  mucosa  and 
Hit  I  alunmial  pi'ojection  are  not  present. 

In  suniniai-y,  an  extrinsic  lesion  can  indent  the  stomach  in  a  discrete 
fashion  and  produce  the  sharp  margination  which  usually  implies  an  intra- 
mural submucosal  location. 

Harvey  M.  Peck 

Case  re-port:  Aneurysm  of  the  splenic  artery  mimicking  an  intr.^mural 

TUMOR  OF  the  STOMACH. 
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Development  and  Goals  of  a  Trauma  and 
Shock  Research  Center* 

WILLIAM  C.  SHOEMAKER,  M.D.,  DAVID  H.  ELWYN,  Ph.D., 
AND  ARTHUR  L.  ROSEN,  Ph.D. 

Introduction 

During  the  Second  World  War  the  development  of  trauma  hospitals  in  sev- 
eral European  centers  greatly  facilitated  the  management  of  severely  in- 
jured patients.  The  Birmingham  Center  in  England  and  the  German  trauma 
hospitals  are  examples  of  this  approach.  In  this  country,  large  city  and 
county  hospitals  are  unique  among  civilian  hospitals  in  that  they  receive  most 
of  the  city's  trauma  patients.  Private  hospitals  frequently  are  unable  or  un- 
willing to  invest  in  the  supporting  facilities  required  for  trauma  centers  largely 
because  of  the  tremendous  costs  and  the  socioeconomic  level  of  most  of  the 
trauma  victims.  By  default  most  of  the  shock  and  trauma  cases  are  sent  to 
the  center-city  charity  hospitals.  In  private  hospitals,  intensive  care  units 
have  become  standard  means  to  provide  coordinated  emergency  services  from 
each  of  the  relevant  medical  specialties  as  well  as  intensive  nursing  care  for 
acutely  ill  patients.  Many  of  these  clinical  centers  have  investigated  prob- 
lems of  shock  from  surgical  trauma,  sepsis,  and  myocardial  infarction.  These 
conditions,  although  widely  different  from  the  point  of  view  of  etiology,  have 
many  aspects  in  common.  They  are  acute  illnesses  in  which  the  patient  is  in  im- 
minent danger  of  life-threatening  shock  from  cardiovascular  and  metabolic 
problems. 

The  major  purpose  of  a  shock  and  trauma  center,  emergency  room  or  inten- 
sive care  unit  is  the  resuscitation  and  management  of  the  acutely  ill  patient. 
In  the  past  the  clinical  trauma  literature  has  emphasized  evaluation  of  spe- 
cific therapeutic  regimens  and  the  clinical  management  of  specific  types  of 
injuries.  These  activities  are  necessary  for  the  prevention  and  treatment  of 
sudden,  life-threatening  emergencies  which  is  the  overriding  preoccupation  of 
this  type  of  service. 

An  appropriate  function  of  these  centers  is  the  gathering  of  clinical  data 
for  descriptions  of  the  natural  history  of  a  wide  spectrum  of  patient  prob- 
lems including  mass  casualties,  auto  accidents,  postoperative  states,  acute 

From  the  Department  of  Surgical  Research,  Hektoen  Institute  for  Medical  Research  of 
the  Cook  County  Hospital,  and  the  Department  of  Surgery,  University  of  IHinois.  Chi- 
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on  January  21,  1967. 
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myocardial  infarction,  sepsis,  specific  kinds  of  fractures,  soft  tissue  wounds, 
nerve  injuries,  and  tlie  description  of  unique  aspects  of  unusual  cases.  De- 
scriptions of  clinical  syndromes  are  necessary  to  provide  the  basis  of  expedi- 
tious diagnoses  and  evaluations.  Clinical  centers  also  should  l)e  concerned  with 
systematic  inquiry  into  l)asic  mechanisms  involved  in  acute  nijury.  Ulti- 
mately, solutions  of  the  ])eculiar  problems  encountered  in  acute  illnesses  must 
be  sought  through  application  of  the  methods  and  ajijiroaches  of  the  Ijasic 
medical  sciences. 

Evaluation  of  the  Disturbed  Circulation 

Blood  jn-essure,  i)ulse  I'ate,  temperature,  and  lespiratory  rate,  the  so-calle 
vital  signs,  aic  the  conventional  means  of  evaluating  the  circulatory  status  i 
acute  illnesses.  These  signs  are  readily  and  routinely  obtained  by  nurses  a 
freciueiit  intei  \  ;ds.  In  charted  form,  vital  signs  are  the  standard  method  of  fol 
lowing  the  course  of  relatively  short-term  circulatory  changes  and  to  warn  o 
impending  prol)lems.  However,  measurements  of  pressure  and  changes  in  pres 
sure  are  nons]iecific  indices  of  the  circulatory  status.  They  reflect  the  su 
of  all  comi)eiisat()iy  reactions  along  with  the  primary  circulatory  defect  or  th' 
degree  of  shock. 

Recent  advances  in  l)iomedical  engineering  have  provided  continuous  re 
cording  of  arterial  and  venous  pressures,  heart  rate,  ekg,  and  other  informa 
tion.  The  data  can  be  displayed  visually  and  recorded  on  media  compatibl 
with  analogue  and  digital  computers;  automatic  visual  or  auditory  signal 
may  be  set  off  when  pressures  or  heart  rates  rise  above,  or  fall  below,  prese 
values.  Automation  technifiues,  while  they  may  improve  the  accuracy  of  th 
measurement  and  facilitate  the  recording  of  data,  do  not  obviate  the  limita 
tions  of  the  measurement  or  provide  additional  insight  into  the  fundament" 
problems. 

Several  other  clinical  tests  have  found  wide  application  to  the  evaluation  o 
acute  circulatory  problems:  (a  I  The  hematocrit  is  usefvd  to  assess  an  initia 
episode  of  blood  loss,  provided  thei'e  is  time  for  transcapilhiry  migration  o 
interstitial  fluid  into  the  plasma  water.  The  hematocrit  also  has  rather  sever 
linntatioiis  for  leflecting  changes  in  blood  volume  during  periods  of  blood  an 
fluid  administiation ;   (bl   The  central  venous  pressure  is  a  good  indica- 
tion of  ()\-ei  ti  ansfusion  and,  as  such,  it  is  an  im])ortant  endpoint;  (c)  Reduced 
urinai'v  outjiut  may  I'eflect  either  inadequate  I'enal  blood  flow  from  reduce" 
blood  volume  oi'  imjiaired  ix'ual  function.  If  there  is  no  iireexisting  rena 
(himage  and  if  urinary  s])ecific  gravity  is  greater  than  1.018,  urine  output  ma: 
letlect  tissue  |)eifusion  of  this  one  important  organ,  id)  Blood  volume  meas 
uicnient,  if  jiioperly  done,  is  the  best  means  to  ciuantify  the  volume  o 
blood  remaining  in  the  circulation,  and  indirectly  the  volume  of  blood  lost. 

Couiiiaiid,  ct  al  (1)  and  Richards  (2)  first  used  cardiac  catheterization  an 
the  direct  Fick  method  for  measurement  of  cardiac  output  to  evaluate  th 
circulation  of  shock  ])atients  at  Bellevue  Hospital.  They  observed  decrease 
cardiac  output  and  increased  peripheral  resistance  in  shock  jiatients  who  ha 
sustained  liemori'hage.  They  also  observed  similai'  findings  in  trauma  patients 
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who  had  su-staincd  niuUiple  fiafturcs  (1,  2).  In  the  inind.s  of  many,  -shock  has 
conu"  to  mean  the  acute  ciicuhitory  faihire  associated  with  low  cardiac  output 
and  high  resistance.  Subsequently,  others  investigated  the  hemodynamic  altera- 
tions of  sejjtic  shock  in  man  (3-5).  More  recently,  several  groups  of  workers 
have  reported  measurements  of  cardiac  output  in  rathci-  small  numbers  of  pa- 
tients with  various  etiologic  types  of  shock  16-11).  Unfortunately,  somewhat 
disparate  findings  have  l)een  reported;  low  cardiac  output  with  high  resistance, 
normal  output  with  normal  I'esistance  and  high  output  with  low  resistance  have 
been  described.  The  variety  of  lesponses,  with  differences  in  methods,  and  the 
small  number  of  subjects,  make  it  difficult  to  separate  methodologic  and  techni- 
cal jiroblems  from  the  actual  development  of  hemodynamic  changes  in  shock 
of  different  and  fi'e(|uently  unknown  etiologies.  This  underscores  the  need  for  a 
systematic  study  of  hemodynamic  changes  over  the  entire  time  course  of  de- 
velopment and  reco\ery  from  shock;  such  a  study  which  must  be  carried  out  in 
large  numbers  of  subjects,  with  different  but  well-defined  etiologies. 

Simultaneous  measurement  of  cardiac  output  together  with  heart  rate,  sys- 
temic arteiial  jiressure,  and  right  atrial  or  central  venous  pressures  permit 
derivation  of  a  number  of  pressure-flow  relationships  which  may  be  used  to 
approach  various  ])hysiologic  factors  that  are  not  directly  measurable;  e.g. 
vasomotion,  stroke  volume,  myocardial  oxygen  consumption,  ventiicular  con- 
tractility, and  cardiac  work.  When  jiulmonary  arterial  and  left  atrial  pressures 
are  obtained,  the  (l('ii\(,'(l  values  (e.^.,  pulmonai'y  vascular  resistance,  right 
ventricular  stroke  work,  light  heart  work)  may  be  calculated  for  the  pul- 
monary circulation  in  a  similar  manner  to  that  of  the  greater  circulation.  In 
addition  to  their  importance  as  i-eflections  of  the  circulatory  state,  these  hemo- 
dynamic measurements  af-o  aic  important  because  they  provide  information 
upon  which  metabolic  icactious  may  l)e  (|uantifitMl  and  correlated. 

This  approach  can  i)i-ovide  iufoiiuation  lelevant  to  im|)ortant  unanswered 
questions.  Some  of  these  specific  ([uestions  aie: 

1.  Which  of  the  hemodynamic  responses  in  each  of  the  various  etiologic 
types  and  stages  of  the  shock  syndrome  are  compensatory  and  have 
survival  value? 

2.  When  and  how  do  these  compensatory  hemodynamic  reactions  decom- 
pensate and  contribute  to  ileath? 

3.  When  and  to  what  extent  is  noncardiogenic  shock  due  to  central  jjump 
failure? 

4.  When  and  to  what  extent  is  cardiac  insufficiency  las  opjwsed  to  overt 
cardiac  failure!  a  limiting  factor  in  noncardiogenic  shock? 

5.  What  aic  the  external  influences,  associated  clinical  conditions,  and  in- 
trinsic homeostatic  influences  which  affect  cardiac  output? 

6.  What  is  the  relation  of  vasoconstriction  to  the  development  of  acute 
circulatory  collapse? 

7.  When  and  how  does  peripheral  vascular  failure  lead  to  the  stage  where 
the  patient  is  no  longer  responsive  to  further  blood  transfusions? 

8.  What  is  the  role  of  microcirculatory  alterations  in  the  development  of 
peripheral  vascular  failure? 


4o4 


W.  C.  SHOEMAKER,  D.  H.  ELWYN,  AND  A.  L.  ROSEN 


9.  What  is  the  relation  of  increased  puhnonary  vascular  resistance  to 
postshock  pulmonary  complications? 

10.  What  are  the  relationships  of  cardiac  output  and  arterial  and  mixed 
venous  Oo  and  COo  tensions  to  Oo  and  COo  transport? 

11.  Wliat  are  the  interactions  among  changes  in  ventilatory  and  respira- 
tory function,  cardiac  output,  red  cell  mass,  and  O2  transport  during  the 
development  of  the  shock  state? 

12.  What  are  the  relationships  of  hemodynamic  events  to  the  metabolic  de- 
rangements? 

13.  V\\vdt  is  the  relation  of  changes  in  the  body's  O2  consumption  and  the 
available  supply  of  oxidative  substrates  under  normal  and  shock  condi- 
tions? 

14.  What  are  the  interactions  between  the  availability  of  oxygen  to  individ- 
ual organs  and  their  metabolic  requirements  in  the  normal  and  disturbed 
circulations? 

15.  What  are  factors  which  control  the  capacity  of  the  liver  to  clear  organic 
acids  and  supply  glucose  under  normal  and  stress  conditions? 

In  the  past  few  years  we  have  accumulated  some  data  in  an  effort  to  provide 
partial  answers  to  a  few  of  these  questions.  The  data  from  our  first  hundred 
study  patients  were  separated  according  to  etiologic  categories:  hemorrhage, 
trauma,  sepsis,  and  various  combinations  of  these.  The  results,  summarized  in 
Fi^uics  1  and  2  show  that  the  information  obtained  l)y  this  approach  was 
not  i)aiticularly  useful;  al)out  the  only  conclusion  that  could  be  drawn  was 
that  shock  is  associated  with  hypotension,  tachycardia,  and  somewhat  incon- 
stant changes  in  cardiac  output,  mean  transit  time,  peripheral  resistance,  and 
other  derived  calculations. 

It  was  apparent  fiom  perusal  of  the  data  from  individual  patients  that  a 
major  neglected  aspect  in  the  evaluation  of  the  acutely  disturbed  circulation 
was  tlie  failure  to  recognize  differences  in  the  time  sequence  of  the  hemody- 
namic alterations.  Then  we  (12-14)  analyzed  these  data  and  that  of  subse- 
quent patients  according  to  more  precise  etiologic  criteria,  degree  of  hypoten- 
sion, time  sequence,  othei'  clinical  manifestations,  and  final  outcome.  We 
described  a  seciuencc  of  hemodynamic  events  in  patients  with  hemorrhage  un- 
associated  with  trauma  or  sepsis  (13,  14)  and  in  patients  who  had  trauma 
with  and  witiiout  anesthesia  (12).  The  pattern  of  events  was  initially  as- 
sessed by  arbiti-arily  separating  sequential  events  into  stages  according  to 
changes  in  arterial  picssure  and  other  clinical  criteria.  Then  the  patterns  of 
hemodynamic  events  in  the  disturbed  circulatory  state  arising  from  hemor- 
rhage were  compared  with,  and  differentiated  from,  those  following  trauma, 
burns,  sepsis,  anesthesia,  and  cardiogenic  factors  as  well  as  the  various  com- 
binations of  these. 

Hemodynamic  Response  to  Hemorrhage 

Serial  cardiovascular  measurements  were  performed  in  12  patients  who  had 
sustained  hemorrhagic  shock  without  significant  tissue  trauma  or  sepsis  (13, 
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Fig.  1.  Hemodynamic  measurements  observed  in  a  series  of  patients  with  various  etio- 
logical types  of  shock.  The  values  repre.sent  initial  observations  which  were  made  when  the 
patient  first  was  observed  by  the  service.  Bars  represent  mean  values,  lines  at  the  top  of 
the  bars  represent  S.E.  of  mean.  The  first  solid  bar  represents  17  control  subjects.  "Com- 
pensated shock"  was  considered  to  be  pre.sent  when  the  patient  had  been  in  shock  but  the 
arterial  pressure  was  restored  by  the  time  of  the  initial  measurement. 

14).  The  observations  were  begun  shortly  after  the  patient's  admission  to  the 
hospital  and  continued  until  the  patient  recovered  from  his  circulatory  prob- 
lem or  died.  Nine  of  twelve  patients  with  sudden  acute  hemorrhage  in  this 
series  had  an  initial  hemodynamic  response  consisting  of  reduced  cardiac  out- 
put and  normal  or  high  peripheral  resistance  (Fig.  3) ;  this  was  consistent 
with  the  previous  findings  of  Cournand  et  al  (1)  and  Richards  (2).  There  were 
also  suggestive  decreases  in  arterial  pressure,  central  blood  volume,  stroke 
index,  and  stroke  work  as  well  as  increases  in  heart  rate  and  mean  transit 
times.  There  was  a  prompt  return  to  near  normal  values  after  volume  replace- 
ment in  this  group. 

High  cardiac  output  and  normal  or  low  resistance  were  observed  in  two  pa- 
tients who  had  high  blood  alcohol  levels  and  in  one  patient  who  also  sustained 
head  injury  with  cerebral  concussion.  After  blood  volume  replacement  this 
group  also  had  further  increases  in  cardiac  output.  These  data  suggest  that  the 
cardiovascular  set  was  altered  by  alcohol  or  direct  head  injury,  possibly 
through  their  action  on  central  vasomotor  centers. 

Four  hemorrhagic  shock  patients  were  studied  in  a  preterminal  state;  they 
had  hypotension  with  relatively  normal  cardiac  output  and  resistance  meas- 
urements (Fig.  41.  In  this  group,  there  was  suggestive  evidence  of  reduced 
stroke  index  and  stroke  work  index,  as  well  as  increased  mean  transit  times 
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l-'ii;.  2.  Hi'in()(l\  ii;iiiiir  ini  aMiiciiiciit  in  a  scries  of  i>aticnts  with  \  arioiis  etiolofiic  lyi"  s  of 
shock  (coDtiinicil).  I)i'si»iiati(jiis  as  111  Fifiuiv  1. 

and  lu'iu't  I'atc.  In  tlic  tci'iuiiial  staijc,  cardiac  out|mt  fell  |)i('ci])itously,  vcnout< 
|;r("^sui('s  lose  al)rui)tly,  and  ailcrial  ])r('ssuics  continued  to  fall.  The  latter 
oi)s('rvations  arc  consistent  with  the  hypothesis  that  the  final  events  result 
fi'oni  myocardial  insufficiency  and  failui'e  of  coiiipensatory  jn'ripheral  vascu- 
lai-  niechanisins  which  may  l)e  maxinially  opeiative  in  the  antecedent  stages 
(13-15). 

Hemodynamic  Response  of  Anesthetized  and  Unanesthetized 
Patients  after  Trauma 

Tlie  se(iuence  of  liemodynamic  events  after  acute  trauma  was  observed  by 
seiial  hemodynamic  measuicments  in  41  i)atients  who  had  sustained  un- 
anesthetizt'd  tiauma  intdudin^  ^un  shot  wounds,  blunt  abdominal  trauma, 
fi-actuics.  buin  ti'auma,  and  stab  wounds,  and  in  tweh'e  patients  who  were 
studit'd  befoi'e,  dui'in^  and  at  various  ])eriods  after  o]ierative  {i.e.  anes- 
tliesizedl  ti'auma  (12l.  Aftei'  ti'auma  there  was  increased  cardiac  output, 
decreased  peri|)heral  resistance,  and  increased  heart  rate.  In  some  cases  in- 
creased central  \'enous  pressure,  decreased  stroke  volume,  and  increased  tran- 
sit times  weic  observed.  The  increased  cardiac  output  persisted  to  the  jire- 
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HEMODYNAMIC  CHANGES  IN 
VARIOUS  STAGES  OF  SHOCK 

PERIOD  OF  HEMORRHAGIC  SHOCK 


High  Cardiac  Ouipul  • 
Low    Cardiac  Output' 


Fig.  3.  Seriucnce  of  changes  in  arterial  jiresi^ure.  cardiac  index,  and  porijiheral  resistance^ 
in  a  series  of  patients  who  sustained  acute  tilood  loss.  The  .solid  line  rejiresents  the  mean 
values  and  S.E.  of  the  mean  of  9  patients  wilii  unconiiilicated  hemorrhage  (low  cardia<'  out- 
put group).  The  dotted  line  represents  the  \alues  in  3  |iatients  whose  hemorrhage  was  com- 
plicated with  inebriety  or  head  in.iury.  Period  B  w^as  defined  as  the  early  jieriod  immediately 
after  blood  loss  when  arterial  pres.sures  were  falling.  This  period  was  arbitrarily-  ,-eii.iiated 
from  period  C,  the  middle  period,  by  the  point  of  maximal  hypotension.  I'l nod  J),  the  late 
period,  was  defined  as  the  period  after  apparent  recovery  from  the  jiomt  of  view  of  vital 


458 


W.  C.  SHOEMAKER,  D.  H.  ELWYN,  AND  A.  L.  ROSEN 


CARDIOVASCULAR  EVENTS  AFTER  PROLONGED  HEMORRHAGE 
PRETERMINAL  &  TERMINAL  STAGES 


2  3  fc  5  6  7  •  12  AM 


P'iG.  4.  Data  from  a  patient  who  had  rcc(nved  8  pints  of  blood  ilunng  an  upper  gastro- 
intestinal hemorrhage.  The  patient  was  monitored  over  an  8'/2  hour  period  and,  following 
a  2V2  hour  interval,  during  th(^  terminal  hour.  Measured  blood  volume  taken  at  the  onset 
of  the  study  showed  a  deficit  of  1180  ml.  During  dextran  administration  cardiac  output  and 
arterial  pressures  were  restored  temporarily  to  relatively  normal  values,  the  mean  transit 
times  and  central  venous  pressures  decreased,  the  left  ventricular  stroke  work  was  somewhat 
improved,  and  blood  volume  was  partially  restored.  Prior  to  the  blood  transfusion  at  6  PM, 
the  blood  A  olunic  was  880  ml  deficient  and  after  transfusion  of  1000  ml  of  whole  blood  it  was 
only  380  ml  li—  iliaii  the  calculated  normal.  At  this  time  cardiac  index  increased  to  over 
4  L/min  ami  n  ,~i>tance  ili'cn^ised  below  normal  k'\  (>ls.  Tlu^e  was  also  partial  restora- 
tion of  arterial  pres>ure,  stroke  work,  and  mean  transit  time.  In  the  terminal  period  car- 
diac outjnit,  arterial  pressure,  heart  rate,  and  stroke-  work  fell  ineciiiitously ;  resistance, 
venous  pressure,  and  transit  time  rose.  From  Moiison  and  Slioeniaker  (12)  with  permission 
of  authors  and  publishers. 

terminal  s^tages  where  hy])oteiision,  rapid  pulse,  and  elevated  venous  pressure 
occurred  (Figs.  5,  6). 

In  general,  the  increased  cardiac  output  was  greater  with  more  severe  and 
extensive  trauma.  The  increase  occurred  early;  it  was  frequently  present  dur- 
ing periods  of  hypotension  which  were  unassociated  with  blood  loss;  it  per- 
sisted beyond  the  period  where  vital  signs  had  returned  to  preoperative  levels. 
In  fatal  cases  the  increased  cardiac  output  persisted  to  the  preterminal  stage 
(12).  In  the  final  moments  of  life  the  cardiac  outi)ut  frequently  declined 


TRAUMA  AND  SHOCK  CENTER 


459 


Fic;.  5.  The  (>ff<-fts  of  tnmiua  in 
a  s(>rics  of  22  unancsl  lid  izcd  pa- 
liciifs  who  had  Mi.-laiiUMl  trim  shot 
wounds.  Till'  avciat;.  \aha's  for 
mean  arterial  pri'sstnc,  carchac  in- 
dex, peripheral  resistance,  heart 
rate,  and  central  venous  pressure 
in  a  scries  of  17  normal  subjects  is 
shown  on  the  left  column.  Values 
for  the  series  of  patients  \yith  gun 
shot  wounds  are  shown  during  four 
time  periods:  "B"  early,  "C"  mid- 
dle, "D"  late  stage  for  patients 
who  recox  er,  and  "E"  late  or  pre- 
terminal stage  for  patients  who 
go  on  to  die.  There  is  an  early  in- 
crease in  cardiac  output,  a  pro- 
gressive fall  in  resistance  and  a 
progressive  rise  in  heart  rate  and 
central  venous  pressures  after  this 
type  of  imanesthetized  traurna. 
From  Shoemaker  et  al  (12)  with 
permission  of  the  publisher. 


abruptly.  The  final  agonal  event  is  characterized  by  reduced  cardiac  output, 
peripheral  resistance,  and  arterial  pressure  as  well  as  increased  heart  rate 
and  venous  pressure. 

Hemodynamic  Response  to  Sepsis 

Fifteen  patients  were  studied  while  they  were  in  a  state  of  shock  in  which 
sepsis  was  the  primary,  if  not  sole,  etiologic  factor  of  their  illness.  Nine  of 
these  patients  were  young,  otherwise  healthy  females  who  had  septic  abor- 
tions. The  trauma  involved  in  the  instrumentation,  which  induced  abortion, 
preceded  the  hospital  admission  by  3  to  5  days  and  was  considered  minimal 
in  each  case;  none  of  these  patients  who  were  studied  lost  more  than  300 
ml  of  blood.  In  the  six  other  septic  patients,  shock  was  attributable  to  peri- 
tonitis from  perforated  appendicitis  (2  patients),  from  perforated  peptic  ul- 
cer and  from  diverticulitis  of  the  colon,  acute  pyelonephritis,  and  pan- 
creatitis. Effort  was  made  to  obtain  measurements  as  early  as  possilile  in  the 
course  of  the  septic  process.  When  first  seen  by  the  Trauma  Service,  the  ini- 
tial measurements  of  cardiac  output  were  increased  in  6  patients,  decreased  in  7 
patients  and  within  normal  limits  in  2  patients.  The  average  cardiac  index  of 
the  series  was  3.67  ±  0.57  (S.E.)  1/MVmin. 

The  patients  were  separated  by  arbitrary  criteria  into  early,  middle,  and 
ilate  periods  by  dividing  the  total  period  of  sepsis  from  onset  of  fever  to  de- 
mise into  roughly  equal  intervals.  The  time  sequence  of  septic  shock  syndrome 
was  less  clearly  defined  than  that  following  hemorrhage  and  trauma.  In  part, 
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EFFECTS  OF  ANESTHETIZED  TRAUMA 
ON  HEMODYNAMICS 


Vic.  6.  KfU 
lioino.lynaiiiic 
IKiticnts  studu 
al'tcT  .'xt(.|i~i\ 


ut 


111 


)ii',  iluniiii  and 

lion    for    liriiiodx-liaimi-    \alu('s  a;^ 

m  I''if;uii'  .V  Sia^c  "A"  is  I  he  pre- 
opcralnc  coiilrol  ])i>rio(l.  Stage 
"ii"  and  the  period  of  lowest  ar- 
terial pressure  most  frefiuently  oe- 
(airred  during  the  operatix  e  jieriod, 
hut  occasionally  these  stages  were 
oliser\('d  in  the  immediate  iiost- 
operativc  period.  Stage  "C,"  the 
middle  Jieriod  usually  was  seen  in 
the  first  12  to  24  hours  postopera- 
ti\-ely  during  which  time  the  ])a- 
tient  had  e\  idi'iu-e  of  some  circu- 
latory instaliiiity.  Stage  "D"  was 
after  the  patient  ha<i  recovered 
from  the  |ioint  of  \iew  of  \ital 
signs.  There  w.-.s  a  decreased  car- 
diac m.lex  during  the  period  of 
h\  |iolension,  hut  au  increase  there- 
after. Hesistance  fell  iirogre.ssively, 
while  minor  elcNations  in  heart 
rate  occurred.  From  Shoemaker 
et  al  (12)  with  permi.ssion  of  the 
puhlisher. 


this  may  lia\('  iiccn  (luc  to  the  difficulties  of  determining  the  exact  onset  of 
the  .syndrome  as  well  as  to  tiie  more  protracted  course  of  the  septic  shock 
synch'ome.  The  average  cardiac  index  ol)served  in  the  early  stage  was  2.8 
l/M-/'>ihi.  in  the  nnddle  stage  it  was  6.2  1/M-  niin,  and  in  the  late  stage  it 
was  2.7  1  AT'  min.  In  general,  the  cardiac  output  decreased  with  dehydration 
and  fluid  loss,  hiU  increased  with  high  body  teniperatiires. 

The  Pattern  of  Changes  of  Cardiac  Outi)ut  in  Various 
Types  of  Shock 

Initial  descri]ition  of  the  shock  state  in  terms  of  variations  in  cardiac  out- 
put and  other  hemodynamic  events  suggested  that  variegated  shock  syn- 
dromes may  he  appropriately  redescribed  in  terms  of  the  underlying  hemo- 
dynamic, physiologic  and  metabolic  aspects.  Ultimately,  such  a  hemodynamic 
tiiid  |)hysiol()gic  description  may  i)rovide  a  sounder  and  more  rational  basis 
for  therapy.  That  is,  jirecist'  indications  and  contraindications  of  each  agent 
may  be  based  upon  the  physiologic  defects  found  to  be  jiresent.  Moreover, 
new  tliera])i'Utic  agents  may  be  sought  to  counter  the  specific  i)hysiologic  ab- 
normalities obser\-e(l. 

FigtU'e  7  is  a  scliemtitic  re|)i'esentation  of  our  initial  working  hyjiothesis,  for 
the  pattern  u\  development  of  the  shock  syndrome  arising  from  hemorrhage, 
ti'atima,  buiii,  and  sepsis.  It  may  i)e  seen  from  this  figure  that  patterns  of  the 
distiubed  eircadations  resulting  from  various  etiologies  have  some  similarities. 
Howe\-er,  ditfeiences  in  the  dtu'ation  of  hemodynamic  alteration  of  each  etio- 
logic  type  are  striking.  Hemodyntimic  events  after  hemorrhage  may  be  meas- 
ured in  hours;  the  jiattern  after  trauma  occurs  in  a  period  of  2  to  5  days 
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Fig.  7.  Schcniatic  representation  of  the  time  .-^eciuenre  of  cardiac  imicx  diantjcs  in  shock 
induced  by  various  events  from  the  onset  of  the  shock-inducinsi  ajicnt  to  the  time  (jf  death. 

and  changes  after  burns  and  sepsis  may  ju-rsist  for  a  week  or  more.  This 
time  disparity  may  be  attributable  in  part  to  the  length  of  time  that  the  etio- 
logic  agent  influences  the  l)ody's  responses  as  well  as  the  nature  and  form  of 
the  etiologic  event.  Hemorrhage  is  often  rather  sudden,  the  damage  from 
trauma,  incident  to  either  surgical  procedures  or  accidents  may  persist  for  sev- 
eral days,  and  the  deleterious  influence  of  major  burn  or  sci)tic  process  may  last 
for  days  or  weeks.  The  hemodynamic  effects  of  the  particular  stiess  piol)ably 
last  as  long  or  longer  than  the  duration  of  the  stress  itself.  Thus,  not  only  the  na- 
ture but  also  the  duration  of  the  etiologic  event  may  determine  the  character 
of  the  ensuing  shock  .state. 

"When  the  variability  of  the  time  course  of  the  shock  state  is  taken  into 
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TABLE  I 
Faclors  Influencing  Cardiac  Oulpul 


A.  Related  Clinical  Conditions 


Anxiety 

Hypovolemia 

Deliy  drat  ion 

Anemia 

Hj-pothermia 

Hypoxemia 

Arrhythmias 

Intracranial  injury 

Alkalosis 

Hypert  hermia 

Hyjiocarbia 

Hypercarbia 

Acidosis 

Catabolic  end-products; 

actic  acid,  polypep- 

tides 

^'ent  ilatiii-y  failure,  parti 
l>n..um.,nia  and  ctlu-r  pu 

il  airway  obstruction 
lni(inar\-  disease 

IlypcrnielalHilic  states;  ( 

fi.,  h\  perthyroidism 

Arte  rial -venous  shunts 

Arteriabvenous  fistula  ii 

major  vessels 

B.  Drugs 


Anest 
Al<'..h.,] 
Is<,|.n,teren,,l 
Norepineiihrine 
Metaraminol 


fjents;  e.g.,  cyclopropane 


Anesthetic  agents,  e.g.  pentothal 
Morphine,  other  anodynes  especially 

presence  of  pain  and  anxiety 
Methoxamine  (on  occasion) 


consideration,  the  similarities  among  tlie  various  etiologic  types  of  shock  are 
striking.  In  hemorrhage,  it  may  be  seen  that  there  is  an  initial  decrease  in 
cardiac  output  which  gradually  returns  toward  normal  in  those  patients  who 
reco\cr.  In  those  patients  who  die,  cardiac  output  often  remains  normal  or 
high  iij)  to  the  preterminal  state,  but  may  fall  abruptly  during  the  final 
agonal  event  (Fig.  4).  In  trauma  and  sepsis  the  initial  fall  in  cardiac  out- 
put may  be  transient,  attenuated  or  absent.  But  unless  careful  observa- 
tions are  obtained  early  in  the  course  of  the  disease,  the  early  hemodynamic 
responses  will  be  missed.  These  general  patterns  are  influenced  by  many  fac- 
tors, some  of  which  are  listed  in  Table  I. 

These  observations  on  noncardiogenic  shock  may  be  related  to  previ- 
ously rciiorted  series  (10,  11)  which  have  demonstrated  low  cardiac  output 
aftci-  myocardial  infarction. 

Significance  of  Increased  Cardiac  Output 

The  significance  of  increased  cardiac  output  after  trauma  at  present  is  ob- 
scure, but  it  is  possible  that  certain  specific  mechanisms  may  be  implicated 
(Table  I).  Pain,  anxiety,  and  other  emotional  states  accompanying  severe 
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trainiKi  produce  increased  cardiac  output.  Although  these  factors  undoubtedly 
play  a  role  in  many  cases,  we  have  observed  the  increased  output  when  little 
or  no  anxiety  was  manifest,  when  patients  were  resting  quietly,  and  when  pa- 
tients were  semiconscious  or  comatose. 

It  is  possible  that  ovcrtiansfusion  may  increase  cardiac  output;  as  blood 
volume  loss  may  produce  decreased  cardiac  output;  it  is  theoretically  possible 
that  increased  blood  volume  may  increase  blood  flow.  Against  this  hypothesis 
was  the  observation  that  normal  blood  volumes  were  found  in  the  majority  of 
the  patients  with  high  cardiac  output.  Moreover,  transfusion  therapy  in  nor- 
movolemic shock  patients  of  these  and  previous  studies  (15)  did  not  appre- 
ciably increase  cardiac  output. 

The  influence  of  alcohol  was  a  factor  in  the  unanesthetized  trauma  patients. 
Blood  alcohol  concentrations  were  measured  routinely  in  patients  where  in- 
ebriety was  evident  or  suspected;  they  were  elevated  in  six  patients.  In  the 
immediate  period  after  injury,  alcohol  may  have  contributed  to  the  increased 
cardiac  output.  However,  it  was  not  thought  likely  that  alcohol  ingested  before 
injury  would  continue  to  stimulate  cardiac  output  for  periods  of  2  to  5  days. 

Neural  and  hormonal  influences  which  stimulate  cardiac  output  are  initiated 
at  the  time  of  injury  and  may  continue  to  be  operative,  since  they  are  stimu- 
lated by  the  injured  tissues.  These  influences  may  not  be  dependent  en- 
tirely upon  appreciation  of  pain  since  increased  cardiac  output  was  observed 
when  patients  were  under  surgical  anesthesia.  Increased  adrenal  output  of 
epinephrine  and  norepinephrine,  with  resultant  increased  circulating  levels  of 
catecholamines,  may  stimulate  the  heart  by  their  inotropic  action.  Compen- 
satory increase  in  cardiac  output  also  may  be  stimulated  because  of  increased 
oxygen  need  from  many  mechanisms.  For  example,  epinephrine  is  known  to 
increase  tissue  oxygen  utilization  by  uncoupling  oxidative  phosphorylation; 
this  reaction,  which  increases  the  rate  of  tissue  oxygen  uptake,  may  require 
increased  tissue  perfusion. 

Increased  cardiac  output  may  compensate  for  a  relative  failure  of  oxygen 
transport.  Anemia,  arterial  oxygen  desaturation,  and  failure  of  respiratory  or 
ventilatory  function  are  examples  of  clinical  conditions  where  high  output 
failure  may  occur  acutely.  Fat  emboli,  the  release  of  lipids  from  fat  stores, 
denaturation  of  plasma  proteins,  vasoactive  hormones  such  as  serotonin, 
vasopressin  and  oxytocin  have  a  profound  effect  on  the  circulatory  dynam- 
ics. Some  catabolic  end-products  with  vasoactive  properties,  such  as  peptides, 
directly  and  indirectly,  affect  the  circulation. 

Many  of  the  factors  which  influence  changes  in  cardiac  output  in  traumatic 
and  hemorrhagic  shock  also  are  operative  in  septic  shock.  In  addition,  there 
are  influences  which  are  peculiar  to  sepsis.  High  fever  increases  body  metabo- 
lism and  requirements  for  transport  of  Oo  ,  CO2  and  breakdown  products  of 
metabolism.  Increased  output  also  may  be  stimulated  directly  l)y  Ijacterial 
agents  and  their  endotoxins  or  indirectly  from  bacterial  action. 

Increased  cardiac  output  may  be  stimulated  by  other  subtle  influences.  It 
may  be  that  acute  injury  produces  a  more  inefficient  circulation  which  re- 
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quires  greater  blood  flow  rates.  Alterations  in  regional  blood  flow,  local  or 
generalized  hypoxia,  cellular  aggregation,  viscosity  changes  and  failure  of  per- 
fusion at  the  capillary  level  may  stimulate  compensatory  increase  in  total 
body  perfusion  whicli  would  be  observed  by  increased  cardiac  output  rates. 
Tissues  locally  injured  or  even  tissues  remote  from  the  injury  required  greater 
perfusion  rates  l)ecause  of  the  disturbed  circulation  set  up  by  the  acute  in- 
jury. 

Use  of  Hemodynamic  Measurements  to  Evaluate  Therapy 

The  relative  effectiveness  of  various  therapeutic  regimens  in  each  etiologic 
type,  degree,  and  stage  of  shock  may  be  compared  by  hemodynamic  meas- 
urements. Information  needed  to  obtain  answers  for  this  type  of  question 
requires  either  large  numbers  of  patients  whose  conditions  are  comparable,  or 
smaller  numbers  of  patients  in  whom  carefully  regulated  protocols  involving 
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8.  Hcin()il\-nanuc  rosponses  (o  Dcxtraii-40  in  a  scries  of  6  normal  sul).iocts  and  24 
palicnis  in  shock  from  a  comhiiiation  of  lii'niorrliafic,  trauma,  and  sepsis,  Tln'  liiiic  rourse  of 
ciiansi's  m  cardiac  index,  central  venous  |iressure  and  periiiheral  resi-laiic  I,,  lore,  during, 
and  after  infusion  of  500  ml  of  Dextran-40  is  shown.  Dots  rei)resent  mean  \  alues  and  bars 
■■..he  ti.E.  of  the  mean.  Data  from  Carey  et  al  ( 16)  and  Mohr  et  al  (17). 
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Fig.  9.  Cardiovascular  resjjonsps  to  \olump  rpplacement.  Dotted  line  of  each  section 
represents  the  response  of  the  high  cardiac  output  group  to  500  ml  whole  blood  transfusion. 
Solid  line  illustrates  the  response  of  the  low  cardiac  outi>ut  group  to  ,500  ml  wliole  blood  and 
the  dashed  line  illustrates  the  respon.^e  to  500  nd  Dextran-10.  \o  significant  iliFlVrence  was 
observed  between  the  respon.ses  of  blood  and  plasma  cxpaiidi  is  in  tliis  aciilc  h\  po\ olcnuc 
shock  group.  (From  Monson  and  Shoemaker  (14).  with  iicrmission  of  authors  and  pub- 
lishers.) 


administration  of  a  number  of  agents  given  in  random  order  at  appropriately 
spaced  intervals.  The  effects  of  Dextran-40  administration  were  studied  in 
shock  patients  and  normal  subjects.  After  Dextran-40  administration,  there 
was  elevated  central  venous  pressure  increased  in  cardiac  index,  reduced  pe- 
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Fig.  10.  Time  sequence  of  cardiac  output  responses  to  500  ml  of  Dextran-40,  Dextran-70, 
albumin,  plasma  and  whole  blood  given  over  a  one  hour  period  in  random  order  to  a  series 
of  patients  whose  blood  volumes  were  normal  or  near  normal.  Data  from  Carey  et  al  (15). 

ripheral  resistance,  and  decreased  mean  transit  times  (Fig.  8).  These  effects 
were  most  pronounced  in  patients  with  severe  shock,  less  ])ronounced  in  com- 
pensated shock  patients  and  minimal  in  control  subjects  (16,  17). 

Patients  in  the  hypovolemic  stage  of  acute  hemorrhagic  shock  were  given 
equal  volumes  of  whole  blood  of  Dextran-40.  The  results  (Fig.  9)  indicate 
that  these  two  agents  are  equally  effective  in  restoring  hemodynamic  values 
to  normal.  By  contrast,  Dextran-40  produced  greater  increases  in  cardiac  out- 
put than  did  blood  transfusion  in  a  series  of  shock  patients  whose  blood 
volumes  had  been  restored  to  normal.  Figure  10  illustrates  the  comparative 
responses  of  whole  blood,  Dextran-40,  Dextran-70,  plasma  and  albumin  given 
randomly  in  500  ml  volumes  over  a  one  hour  period.  IMeasurements  were 
made  before,  during,  and  after  each  agent  permitting  some  degree  of  com- 
parison of  the  physiologic  effects  of  each  agent. 

Hemodynamic  effects  of  several  sympathoniiniotic  au;eiits  were  compared  in 
a  series  of  shock  patients  (18).  Differences  in  the  ics|)onscs  are  illustrated  in 
Figure  11. 

Use  of  Therapeutic  Agents  as  a  Means  to  Evaluate  the 
Disturbed  Circulation 

Insight  into  the  essential  nature  of  the  disturbed  circulation  may  be  gained 
by  planned  protocols  wherein  hemodynamic  measurements  are  used  to  eval- 
uate in  shock  patients  the  effects  of  specific  agents  whose  action  is  known. 
Myocardial  function  in  a  series  of  23  noncardiogenic  shock  patients  was  eval- 
uated by  the  hemodynamic  responses  to  intravenous  administration  of  Dex- 
tran-40 and  isoproterenol  (17).  Studies  from  this  laboratory  had  shown  that 
Dextran-40  produces  a  rapid  and  nearly  maximal  volume  load  on  the  cir- 
culation which  is  reflected  by  increased  central  venous  pressure  in  the  face  of 
increased  cardiac  output  (16).  By  contrast,  isoproterenol  is  known  to  have  a 
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INCREMENTAL  CHANGES  IN  HEMODYNAMICS 
AFTER  SYMPATHOMIMETIC  AMINES 


Fig.  11.  Changes  in  arterial  pres.sure,  heart  rate,  central  venous  pressure,  cardiac  output, 
peripheral  resistance,  and  cardiac  work  in  a  series  of  17  shock  patients  given  constant  infu- 
sions of  norepinephrine,  metaraminol,  methoxamine,  and  isoproterenol  in  random  order. 
The  expected  responses  of  the  various  agents  may  be  matched  to  the  jiarticular  hemody- 
namic deficit  of  a  patient.  Also  the  interactions  of  the  hemo(l>  ii,iiiiir  responses  of  an  agent 
may  be  seen:  e.g.  isoproterenol  gives  the  greatest  increa.se  in  i  indiai-  imlex  ielali\e  to  the 
increase  in  work,  and  to  the  decrease  in  resistance.  Data  from  Brown,  et  al  (18). 

direct  and  powerful  inotropic  effect  on  the  myocardial  muscle.  The  shock  pa- 
tients could  be  divided  according  to  cardiovascular  responses  to  these  two 
agents.  The  first  group  consisted  of  11  patients  in  whom  the  cardiac  output 
increased  more  than  fifty  percent  after  volume  loading,  but  did  not  in- 
crease in  response  to  isoproterenol  infusion.  This  suggested  that  the  primary 
circulatory  failure  was  peripheral  vascular  failure  with  limited  venous  return 
to  the  right  heart.  After  dextran  infusion  the  second,  intermediate  group  of 
patients  had  moderate  improvement  in  output  at  the  expense  of  moderate  in- 
creases in  intravenous  pressure.  The  third  group  (7  patients),  in  contrast  to  the 
first,  showed  no  significant  improvement  in  cardiac  output  after  Dextran-40 
but  had  marked  responses  to  the  inotropic  agent  (Fig.  12). 

From  this  study  it  was  evident  that  cardiac  function  was  diminished  sig- 
nificantly in  7  of  23  patients  in  shock  from  noncardiogenic  causes.  Five  pa- 
tients improved  and  two  ultimately  survived  after  continuous  isoproterenol 
infusion  for  12  to  24  hours.  Sixteen  of  23  patients  responded  to  volume  load- 
ing. Therapeutic  response  to  volume  loading  implies  that  there  may  have  been 
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NORMAL  SUBJECTS 

 '  NO    RESPONSE    TO  LVD 

—  MARKED    RESPONSE    TO  LVD 

Fig.  12.  TIm'  Idl  \ mlnruhir  .-trnki^  work  ivsponsi'  to  Dcx1ran-40  ( (Icsitinatcd  here  as 
LVD),  ,-liown  oil  \\w  Icll.  and  iM.i.n.i.  ivn,,l.  >l„,\vii  on  llic  iiiihl.  The  n  -pon^r,  ,,l  23  pa- 
tients wit  li  shock  I'ldiii  iM)inl)iiiatlon>  ol  lii  nioirliam',  Iraiiiiia.  and  sc|isis  win  (  (iiiipaivd  with 
n>.sponsc.s  oi  10  normal  .-uhjiTts.  Thosr  >hoi  k  ]iatii  nl.-  who  responded  well  lo  1  )e.\l ian-40 
(solid  line)  had  iiiiniiiial  response  to  isoproterenol  and  those  who  responded  poorly  to 
l)extraii-U)  res]ioiided  well  to  iso] .rot ereiiol.  Data  innn  ('are\-  et  al  (19). 

l)cii])h('i;tl  ciiciilatoiy  deficiency  even  though  l)looil  vohunes  were  noiiiial  or 
iietir  nornitil. 

Long  Range  Research  Program  of  a  Shock  and  Trauma  Center 

The  tiinis  of  a  loii<j;  raii<2;e  program  should  iiicltuh':  (a)  a  search  for  the  sig- 
nificant heniodyntiniic  jiatterns  of  the  disturlx'd  circulation;  (b)  definition  of 
the  physiologic  meclianisnis  wiiich  contribute  to  the  development  of  acute  cir- 
culatory prolilems;  (cl  identification  of  com])ensatory  physiologic  i-esponses 
and  recognition  of  the  on.set  of  decompensation  of  these  protective  mecha- 
nisms; and  (d)  investigation  of  the  hemodynamic  and  metabolic  effects  of 
various  therapeutic  agents  in  order  to  define  more  precisely  their  indications 
and  contraindications.  Idetilly,  clinictil  studies  shotdd  be  conducted  in  concert 
with  experiments  in  animal  models  designed  to  simulate  clinical  conditions. 
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Although  a  great  deal  of  information  has  been  accunuilated  in  man,  most  of 
the  data  have  been  confined  to  isolated  measurements;  which  often  were  made 
in  the  ]ireterminal  stages.  It  would  seem  that  the  first  and  most  urgent  prob- 
lem is  to  describe  as  many  of  the  physiologic  alterations  as  possible  through- 
out the  time  course  of  the  various  types  of  disturbed  circulations.  The  time  of 
appearance  and  extent  of  tlie  alterations  may  give  us  needed  information  to 
relate  the  al)n()iinal  findings  with  more  primary  physiologic  alterations.  The 
simultaneous  ineasui'ement  of  the  course  of  several  physiologic  parameters  also 
may  aid  us  in  understanding  the  interaction  between  the  early  events  and  their 
compensatoiy  ii-actions.  For  example,  the  early  findings  of  increased  pul- 
monary vasculai'  I'esistance  dui'ing  or  preceding  arterial  Oo  desaturation  and 
high  cardiac  output  may  suggest  various  hypotheses  concerning  the  mecha- 
nisms involved  in  the  (levelo]iment  of  changes  in  jiulmonary  function  and 
postshock  jiulmonary  complications.  At  this  point,  the  early  pulmonary  re- 
sistance changes  may  be  altered  experimentally  in  the  animal  model  to  test 
the  hypothesis  that  increased  j)ulmonary  vasculai'  resistance  is  an  impoi'tant 
factor  in  mortality  and  |)ostshock  morhiility. 

Similarly  the  (piestion  of  the  irlation  of  microcirculatory  alterations  in 
shock  may  be  appi-oached  by  photogra])hic  documentation  of  cellular  aggrega- 
tion in  the  scleral  conjunctivae  together  with  ol)sel■^•ations  on  the  develoj)- 
ment  of  changes  in  cai'diac  output,  peripheral  resistance,  ^•is(■()sity  changes, 
pO-2  changes,  and  i  )-2  tiaiisport.  Information  deri\-e(l  may  lead  to  a  better  un- 
derstanding of  the  lole  of  microcirculatory  alterations  in  the  ile\-elo])ineiit  of 
macrocirculatory  I'esponses  to  acute  injury. 

After  background  ex])eriniental  infoi'mation  is  in  hand,  the  ajipi'opi'iate  and 
significant  obsei'vations  may  be  sought  in  man  at  the  tinu's  which  would  pro- 
duce the  maximum  infoi'mation  pertinent  both  to  the  patient's  medical  thei'apy 
and  the  relevant  scientific  ciuestions. 

Table  II  lists  some  of  the  measurable  j)arameters  and  (lerive(l  calculations 
together  with  the  physiologic  alterations  and  mechanisms  of  death  they  are 
presumed  to  I'eflect. 

Interactions  of  the  metabolic  and  hemodyiiainic  I'esjjonses  to  ti'auma  are 
relatively  unexploi'cd  ai-eas.  Many  of  tlie  priniai-y  efVects  of  acute  ilhiesses  may 
be  metabolic  in  nature,  while  hemodynamic  altei-ations  may  represent  com- 
pensatory reactions  to  these.  For  exani|)le,  increased  cardiac  output  may  oc- 
cur in  response  to  the  body's  oxygen  needs  when  there  is  aiterial  Oo  desatura- 
tion due  to  anemia,  airway  obstruction,  \-entilatoiy  ini|)airment,  ])neumonia, 

I  and  other  factoivs  leading  to  failure  of  oxygen  transport  across  the  lung.  Thus, 
in  the  face  of  decreased  arterial  oxygen  content,  ( transpoil  to  the  tissues 

I  may  be  maintained  l)y  increased  cardiac  output.  Moicover,  increased  oxygen 
requirements  of  posttraumatic  states  may  be  supplied  by  increased  cardiac 
output  when  arterial  oxygen  content  is  normal.  Correlation  of  arterial  and 
mixed  venous  pOo  values,  O2  consumption,  and  pulmonary  function  tests  with 
hemodynamic  observations  will  aid  in  sorting  out  the  possible  mechanisms 
which  may  be  operative. 
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Low  pci'fusion  states  load  to  incomplete  oxidation  of  glucose  as  well  as  ac- 
cumulation of  ()ri2;anic  acids,  and  cataholic  hi'eakdown  ])i-()ducts ;  each  of  these 
latter  com])ouii(ls  have  |)r()nounce(l  ciiTulatory  influences.  Simultaneous  meas- 
urement of  the  I'ate  of  production  of  oi'jiiamc  acids  hy  the  pei'iphei'al  tissues 
and  their  rates  of  remo^•al  by  the  liver  will  dilTei'cntiate  the  extent  to  which 
rising  plasma  concentrations  aic  ilue  to  inci'eased  production  or  deci'cased 
hepatic  removal.  Similarly,  estimation  of  the  rates  of  hepatic  <2;lucose  ]iroduc- 
tion  may  aid  in  defining  the  extent  to  which  inconiplele  oxidation  of  shicose  hy 
the  peripheral  tissues  is  attributable  to  lack  of  i^luc()>e  as  opposed  to  limited 
oxygen  availability.  In  the  same  manner,  the  rates  of  other  oxidative  sul)- 
strate  movements  may  elucidate  some  of  the  jiroblems  involved  in  energy  me- 
tabolism. 

The  use  of  sevei'al  approaches  wliich  ai'c  different  from  the  \)OU\t  of  view  of 
methodology  may  l)ro^■ide  more  com|)lete  desci'iptions  of  the  nature  of  the  dis- 
turbed circulation  and  the  interaction  of  the  various  regulatoiy  mechanisms. 
The  hemodynamics  of  each  of  the  \-ai'ious  y\ti\]  organs,  and  the  neural,  hor- 
monal, and  metabolic  factors  that  control  organ  hemodynamics  and  metabo- 
lism may  be  described  and  their  changes  during  shock  and  trauma  interre- 
lated. Additional  insight  into  the  physiologic  mechanisms  of  the  distui'bed 
circulation  may  be  gained  by  measuring  the  responses  of  the  ^■ital  oi-gans  to 
neural  and  hormonal  stimulation  in  animals  under  normal  and  abnoi'mal  con- 
ditions. This  type  of  a])pr()ach  may  pro\'ide  iid'oi'niation  upon  which  to  base 
hypotheses  regarding  the  genesis  of  the  body's  response  to  stiess  and  the  de- 
velopment of  the  shock  state. 

Summary 

The  general  background,  development,  and  jnirposes  of  a  clinical  shock  and 
trauma  center  are  l■e^•iewe(l.  The  problems  of  mointoriiig  hemodynamic  events 
in  posttraumatic  and  ])osto])ei'ative  patients  are  emi)hasized. 
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Concepts  and  Treatment  in  Polymyalgia  Rlieumatica 


SELVAX  DAVISON.  M.D.,  am)  HAHKV  SPIEHA,  M.D. 

"There  is  nothing  new  iukUt  tlie  sun,"  said  Solomon  (1).  Polymyalgia  rlieu- 
matica appeai'cd  to  he  a  new  syndi-onie  as,  hegimiing  in  1951,  rc])ort.s  of  such 
cases  accunudatcd  in  the  Bi'itish  and  Kuro|)(.'an  litei'ature  ( 2-4 1 .  Yet,  as  so 
often  happens,  an  a>tute  ohscrvation  had  been  pul>lishc(l  hut  forgotten,  only  to 
come  to  light  long  afterward.  In  1888,  Bruce  io)  reported  five  cases  which  he 
named  "seiule  rheuniatie  gout,"  hut  which  he  recognized  as  an  acute  state  in 
the  elderly  with  constitutional  illness,  and  in  a  category  separate  from  gout 
and  other  forms  of  i-heumatism. 

Rheumatism  in  the  ageil  continued  to  he  described,  confused  and  hidden  in 
many  guises,  as  I'heumatoid  aithiitis,  osteoarthritis,  fibrositis,  and  undouljtedly 
as  polymyalgia  rlieumatica.  Alodein  investigators  have  separated  polymyalgia 
rheumatica  from  a  welter  of  clinical  states,  as  describing  a  group  of  patients 
with  a  uniform  set  of  findings,  generally  good  prognosis  and  ])ronipt  I'csponse 
to  treatment.  Polymyalgia  rheninatica  has  a  rapid,  often  sinlden  onset  of  >evere 
pain  and  stiffness  in  the  muscles  of  the  pectoi'al  :ind  |)el\-ic  girdles  most  fre- 
quently of  the  former.  This  is  accompanied  hy  malaise  and  depression,  a 
highly  accelerated  (>rytlirocytc  sedimentation  i-ate,  and  often  fever  and  anemia. 
Despite  the  intense  pain,  stilfnes>  and  tenderness,  little  or  no  musculai'  weak- 
ness or  atrophy  develops,  joint  in\-oh-ement  is  absent,  and  no  residua  remain 
on  long-term  follow-up.  Cliaractt'ristically,  the  age  of  occuri'eiice  is  ()\-er  sixty 
years,  and  the  condition  |)rimarily  involves  females.  Bai'her,  m  1957,  sug- 
gesteil  the  conunonly  accepted  name  of  ■•polymyalgia  rlieumatica''  (6). 

It  is  rcniai'kahlc  that  despite  the  very  numerous  repoi'ts  fi'om  Britain  and 
Europe,  i)()lyinyalgia  rlieumatica  was  \-irtually  ignored  in  the  rnite(l  Statt's  un- 
til 1962,  \y\\vi\  it  was  mentioned  in  an  editorial  (7l  ;  in  1963  a  single  case  report 
questioned  it  as  an  entity  (8l.  In  19()(),  we  reported  the  initial  stMies  of  cases 
of  jiolymyalgia  I'lienmatica  in  America  l9l.  Intei'est  in  the  syiidi'onie  has  since 
been  stimulated,  and  otliei'  I'cpoits  lia\-e  appeai'ed  (lU-12l.  Simultaneously, 
there  has  been  increasing  awai'eiie.-s,  discussion,  and  controversy  over  the 
etiology,  i)atliogenesis,  and  ti'eatnient.  In  pai'ticular,  much  interest  has  been 
directed  to  the  syndrome  of  tem])oi'al  arteritis  and  its  ii^lation  to  polymyalgia 
rheumatica. 

In  this  communication  we  will  [H'esent  the  clinical  and  laboratory  find- 
ings in  jjolymyalgia  i'lienmatica,  refei'  to  the  ditferential  diagnosis,  and  dis- 
cuss om-  pi-esent  c()nce])t  of  the  ajiproach  to  the  syndrome  and  its  ti'eatnient. 

Clinical  Fin<lin«is  and  Laboratory  Data 

Differential  Diagnosis.  Polymyalgia  rheumatica  is  confused  most  easily 
with  jiolymyositis.  The  latter,  while  often  ])reseiit iiig  without  skin  lesions,  is 
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TABLE  I 
Clinical  Man  if  eslal  io  n  s 


Onset  of  Pain  Usually  acute 

Sites  Muscles  of  the  pelvic  and  pectoral  girdles 

Sex   I'lcpdM.lcr.niliy  teinale 

Age  Vhiiosl  al\va\s  over  (iO  years 

'I'i  iiipcidhiic  .  .  Usually  elevated  slightly  to  moderately 

SliJI'in     (IN, I  I'tuii    .   .  .  .W'vy  severe 

Miisclr  \\'<(il,n('ss   Minimal  to  absent 

Miisrir  Tn„hrnes.t  Minimal  to  absent 

Muscle  Alidpln/  Absent 

Joint  Involvement  Absent 


TABLE  II 

Ldl, orator  1/  Data 


ESR  Markedly  accelerated 

Electrophoresis  a->  and  gamma  globulin  slightly  elevated 

Hciiiiiijlnliiii   Moderate  anemia, 

EleelidiiniiKjiaplii/  Normal 

Liile.r  Fi.niliini   Negative 

Ij.K.  I' ri  jxifiil iiin  Negative 

Muscle  Enzijiiies  Not  elevated 

Muscle  Biopsy  Normal 


readily  st'paratfd  by  evidence  of  tme  iiuiscle  atroi)hy  and  striking  muscle 
weakness,  high  sertiin  nuis(de  enzyme  k'\'els,  myositis  on  biopsy,  and  eh'ctro- 
my()gra])hie  changes.  The  (hagnosis  of  rheiiinatoid  arthritis  can  onh"  be  maik' 
when,  aecoi'ding  to  accepted  criteria  (13),  objective  jcjint  iii\-oh-enient  is  iires- 
ent.  In  adihtion,  one  would  exi)ect  to  find  rhetmiatoid  factors  in  the  sermn. 
In  nuihipU'  myeloma,  there  is  bone  destruction,  myeloma  (H'IIs  are  foimd  in 
the  Iione  marrow,  and  characteristic  serum  and  urine  abnormalities  are  pres- 
ent. Thorough  investigation  by  \-iays  and  other  studies,  ])lus  prompt  response 
to  treatment  and  the  passage  of  time  rule  out  oc(adt  malignancies.  Similarly, 
hitent  infections  such  as  tulx'rcailosis,  and  the  lymphomas,  do  not  stand  the 
test  of  time,  and  there  are  usually  podti\'e  x-ray  and  bone  inaiiow  findings. 
Polyarteritis  is  distinguished  by  the  presence  of  renal  disease,  eosinophilia, 
])tdmonary  disease,  neuropathy,  aiul  histological  t'vidence  of  small  artery  ^'as- 
culitis.  Systemic  lupus  erytheinatosirs  is  usually  fotmd  in  nnich  yomiger  ])atients, 
manifests  multisystem  disease,  and  lupus  cells  are  almost  always  found.  Fibro- 
sitis  and  peritendinitis  afe  recognize(|  by  their  localized  nature,  lack  of  sys- 
temic symptoms,  and  normal  laboratory  findings. 

The  following  chart  highlights  the  significant  positive  and  negative  find- 
ings separating  i)olymyalgia  rhemuatica  from  the  entities  most  likely  to  con- 
fuse: 
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Differential  Chart 


Polymyalgia  Rheumatica 

Sedimentation  Rate 

Joints 

Muscle  Enzymes 

+  + 

+  + 

+  + 

± 

Fibrosit  is  

Polymyositis  

+  + 

+ 

+  + 

Discussion 

One  of  the  earlier  descriptions  of  elderly  patients  with  the  syndrome  later  to 
be  named  "])olyniyal^ia  rheiiinatiea"  was  by  Kersely  (14).  At  the  same  Euro- 
pean Congress  of  Rheumatology,  Porsnian  (1."))  noted  the  similarities  hetween 
such  patients  and  those  with  tem|)oi'al  arteritis.  Niimeions  reports  since  then 
have  highlighted  differences  and  resemlilaiices,  and  controversy  as  to  whether 
polymyalgia  rheumatica  and  t  'm|)oral  arteritis  are  j)art  of  the  same  disease 
is  far  fi'om  purely  academic,  since  the  answer  directs  the  therapy. 

Among  the  several  schools  of  thought  are: 

a)  Polymyalgia  rheumatica  is  a  sejiarate  and  distinct  disease. 

b)  Polymyalgia  rheumatica  is  a  \-ariant  of  "giant-cell"  arteritis,  a  diffuse 
disease  which  includes  temjjoral  arteritis. 

c)  Polymyalgia  rheumatica  is  an  atyi)ical  form  of  rheumatoid  arthritis. 

d)  The  identical  pathogenetic  reaction  may  i)roduce  polymyalgia  rheumat- 
ica, tcmjjoral  arteritis,  or  a  mixed  syndrome. 

e)  Polymyalgia  rheumatica  is  a  syndrome  of  varying  etiology  and  patho- 
genesis, in  some  instances  related  to  arteritis,  and  not  so  in  otlieis. 

Several  writers  Ivdw  published  ca>es  and  >tii(lies  supporting  the  direct  rela- 
tionship between  jtolymyalgia  rheumatica  and  temporal  arteritis  116-201.  The 
evidence  is  based  ujion  biopsies  of  the  tempcnal  arteries,  which  in  some  pa- 
tients with  polymyalgia  rheumatica  re\-eal  ty])ical  "giant-cell"  pathology 
(19-21).  Positive  temporal  artery  biopsies  h;l^•e  been  found  where  the  clinical 
syndrome  was  that  of  polymyalgia  rheumatica  without  (dinical  tenipoial  ar- 
tery involvement,  and  the  conclusion  has  been  diawii  that  all  patients  with 
polymyalgia  rheumatica  may  develop,  or  already  lia\-e  arteritis  (21  I.  Since 
'Some  patients  with  temporal  arteritis  have  suffere(l  sudden  and  rajjid  blind- 
ness, the  implication  luis  been  that  this  danger  must  be  a\'oided  by  a])pro- 
priate  treatment  in  all  cases  of  polymyalgia  rheumatica,  namely  ct)i'ticos- 
teroids  in  high  dosage  for  prolonged  periods. 

While  it  is  generally  accepted  that  blindness  occurs  in  "giaiii-cell"  arteritis 
(10,  19,  20,  22,  23),  it  is  rare  in  polymyalgia  I'heumatica.  As  Fessel  and  Pear- 
son point  out,  such  instances  have  been  noted  in  isolated  case  rei)orts  (241. 
'We  have  followed  45  patients,  some  for  over  fi\'e  years.  None  has  evidenced 
ocular  sym])toms  or  impairment,  and  in  one  ])atient  only  did  temporal  arteritis 
develop,  but  without  eye  involvement.  Other  large  series  of  cases  of  poly- 
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myalgiu  rhcumatica  liavi'  been  i)ul)lishe(l,  three  of  which  total  134  patients, 
but  none  with  visual  disturbances  (25-27).  Comparison  should  be  made  be- 
tween the  absence  of  visual  iin])airment  in  such  large  numbers  of  patients 
with  polymyalgia  rhcumatica,  and  the  incidence  of  twenty  percent  blindness 
in  tempoi'al  ai'tcritis  rc])oi1('d  in  the  literature  (34).  Critical  attention  must  be 
directed  to  the  projiosition  that  clinical  polymyalgia  rhcumatica  and  clinical 
temporal  arteritis  deal  with  diffcient  patii'nt  ])opulati()ns. 

As  yet,  in  no  instance  of  polymyalgia  rhcumatica,  whether  arteritis  is  pres- 
ent or  not,  has  any  definite  clue  been  elicited  explaining  etiology  or  pathogene- 
sis, or  the  basic  clinical  signs  and  symptoms.  Muscle  biopsies  have  been  uni- 
formly noi-mal;  there  is  complete  absence  of  inflammatory  or  other  alteration 
in  the  nuisclc  fibci's  and  blood  vessels.  In  light  of  this,  is  it  warranted  to 
perform  a  temporal  artery  biopsy  in  cvciy  ])atient  with  polymyalgia  rheu- 
matica?  It  is  generally  agreed  that  arteritis  is  not  picscnt  in  all  instances  of 
polymyalgia  rhcumatica.  Indce(l,  such  cases  are  in  the  minority.  In  addition, 
])aticnts  with  extensive  cranial  ai'tcritis  have  been  found  to  have  normal  tem- 
])oi-al  ai  tei'ies  on  biojjsy  (3')).  "( iiant-cell"  arteritis  often  occurs  in  "skip 
ai-eas,"  so  that  one  would  have  to  take  multiple  and  repeated  sections.  This  is 
not  a  -^'cry  practical  approach  to  the  average  patient.  Certainly,  if  an  individ- 
ual with  polymyalgia  ilieumatica  was  discovered  to  have  thickened  or  pulse- 
less teni|)()ral  aiterie>,  e\en  scalp  tenderness  in  the  temporal  area,  then  the 
o])tiinuin  site  would  be  easily  noted  and  the  likelihood  of  a  successful  biopsy 
enhanced  considei'ably.  Moreovei',  one  can  argue  that  in  ])olymyalgia  rhcu- 
matica, the  physical  picsence  of  tenijjoral  ai'tcritis  should  be  suthcient  to  make 
the  diagnosis  clinically  and  to  ti'cat  accordingly  witluiut  a  {)rior  l)ioi)sy. 

T I vdi iiK lit .  The  discussion  of  the  I'clationshi])  l)etween  polymyalgia  rhcu- 
matica and  tein])()i'al  ai'tcritis  is  of  |)ai'ain()unt  importance  since  the  method  of 
treatment  dei'i\es  from  it.  We  lia\e  noted  (9,  28-31)  that  polymyalgia  rhcu- 
matica can  ot'ten  be  controlled  with  salicylates,  phenylbutazone,  or  indometha- 
ciii.  Case  reports  (32,  33 1  ha\-e  indicated  the  occurrence  of  serious  ocular  in- 
\-()I\-enient ,  iiichidiiig  blindness,  under  such  treatment.  Therefore,  it  has  been 
recommended  in  the,-e  report.-  and  elsewhere  that  large  doses  of  corticosteroids 
should  lie  n.-ed  in  all  cases  of  polymyalgia  rhcumatica,  whether  temporal 
arteritis  is  present  oi'  not.  Corticosteroids  do  produce  spectacular  relief  and 
rehabilitation  for  the  patient  with  polymyalgia  rhcumatica.  But  if  therajn' 
continues  for  e\tende(l  periods,  the  penalties  of  long-term,  high  dosage  corti- 
costeroid treatment  must  be  faced,  iiududing  disturbances  of  mineralo-glucoiil 
metabolism,  osteoporosis,  and  fractures.  These  are  most  proiiouiici'il  in  the 
elderly.  'I'lierefore,  in  a  patient  with  |)olymyalgia  rhcumatica  where  only  a 
/>().s'.s/7) //////  of  ncciilt  temporal  arteritis  exists  and  only  the  concomitant  po^- 
sihilitji  of  ocular  damage,  doses  of  '){)  to  60  mg  of  ju'ediiisone  daily  should 
not  be  employed  indiscriminately.  Still,  even  though  only  a  remote  chance  of 
ocular  invoh'ement  and  conse(|uent  blindness  is  ])resent  if  temporal  arteritis 
is  clinically  unrecognized,  we  agree  that  all  |)atieiits  with  jiolymyalgia  rhcu- 
matica should  be  treated  with  corticosteroids  until  they  are  .•symptom  free.  We 
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turtlier  believe  that  when  faced  with  tlie  appearance  of  temporal  arteritis,  the 
performance  of  a  biopsy  should  not  delay  the  use  of  corticosteroids,  since  per- 
manent blindness  can  strike,  even  in  the  few  days  needed  for  pathological 
study.  However,  we  are  strongly  of  the  opinion  that  in  the  absence  of  tem- 
poral arteritis,  minimal  doses  are  to  be  preferred.  Ten  mg  daily  of  prednisone 
or  an  analog  is  the  initial  amount.  This  may  be  diminished  gradually  and  in 
most  instances  2.5  to  5  mg  daily  is  an  adequate  maintenance  dose.  Steroid-free 
intervals  will  determine  when  a  remission  has  occurred.  If  temporal  arteritis  is 
present  or  api^ears,  then  larger  amounts  must  be  employed,  but  tapered  sharply 
as  the  arteritis  is  contained. 

We  wish  to  emphasize  the  clinical  distinction  between  polymyalgia  rheu- 
matica  with  and  without  attendant  arteritis,  particularly  the  temporal  variety, 
for  therein  lies  the  path  of  proper  therapy.  And  lest  w'e  tend  to  lose  our- 
selves in  the  differential  problem  of  polymyalgia  rheumatica  and  temporal 
arteritis,  we  should  like  to  plead  for  more  widespread  recognition  of  the  clini- 
cal entity  of  polymyalgia  rheumatica.  Considerable  anguish,  expense,  and 
time  will  be  saved  many  an  elderly  )-)aticnt  when  the  diagnosis  of  polymyalgia 
rheumatica  is  promptly  made  and  pi'opcr  treatment  employed. 

Summary 

From  the  authors'  experience  of  45  cases  of  polymyalgia  rheumatica,  the 
clinical  and  laboratory  picture  and  the  dift'ei'ential  diagnosis  have  been  out- 
lined. Present  day  concepts  of  polymyalgia  rheumatica  are  discussed  including 
its  relation  to  the  syndrome  of  "giant-cell"  arteritis  and  ])articuhuiy  to  the 
subdivision  of  temporal  arteritis.  Our  views  of  treatment  are  considered. 
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Tuberculous  Mediastinal  Adenopathy 
Simulating  Neoplasm 

JACK  G.  KABINOWITZ,  M.D.*  and  IRWIN  GRIBETZ,  M.D. 
Introduction 

The  presence  of  hu<ie  parati  acheal  nodes  in  primaiy  tnherculosis  is  well 
known  and  can  he  >ccii  loiiii;  after  the  puhnonary  focus  has  eithei-  calcified  or 
disappeared.  HowcNcr,  in  spite  of  this,  initial  considei-ation  in  the  diagnosis  is 
sometimes  directed  towai-d  pi'iniary  or  seconchiry  mediastinal  tumoi'  and  little 
thought  is  given  to  tubei-culosis.  This  is  more  likely  to  he  the  case  in  the  adult, 
where  marked  mediastinal  nodal  involvement  in  primtii'y  tul)crcul(isi>  is  less 
frequent  than  in  children.  AVe  have  recently  encountere(l  three  patients  in 
whom  the  major  manifestation  of  primaiy  tuhertailosis  was  limited  to  marked 
paratracheal  nodal  involvement.  In  the  first  patient,  tuberculosis  was  not 
seriously  considered  until  neoidastic  disease  had  been  eliminated.  With  this 
experience,  we  were  able  to  initially  consider  tuberculosis  in  tlu'  snbse([uent 
cases.  Since  antituberculous  therapy  should  be  instituted  as  early  as  possible 
in  the  coui'se  of  tuberculosis,  we  would  like  to  reeni]»hasize  the  need  to  suspect 
this  disease  in  all  cases  of  marked  mediastinal  lyin|)hadenoi)athy. 

Evidence  substantiating  diagnosis  of  tuberculosis  in  oui'  patients  is  as 
follows:  In  Case  No.  1,  a  liver  bio])sy  was  ])erformed  in  which  a  nonspecific 
granuloma  was  found.  The  eventual  res|)onse  to  tliera|)y  confirnuMl  the  diag- 
nosis. In  Cases  Nos.  2  and  3,  the  diagnosis  was  made  by  disco\-eriiig  acid- 
fast  bacilli  in  a  bio|)sy — in  the  second  case  a  supraclavicular  node  and  in 
the  third  case,  a  mediastinal  node  via  mediastinoscopy. 

Roentgenographic  Features 

The  main  roentgenographic  feature  of  mediastinal  tuberculous  lym])had- 
enopathy  is  a  single  unilateral  eiihirgeil  paiati'acheal  lyin])li  node  that  pre- 
sents on  the  side  of  the  original  pulmonary  focus  (  Figs  1,  2,  3l.  Bilateral  nodal 
involvement  is  unusual  l)ut  can  occur  with  iiiassi\-e  infection  l2l  or  when  the 
disease  originates  on  the  left  side  In  the  latter  circumstance,  the  nodes 

on  the  right  ai'e  fi('(|uently  larger.  Statistically,  however,  primary  tuberculosis 
1  more  commonly  involves  the  riglit  lung  (3  I  and  all  thi'ee  of  our  patit'uts  had 
enlarged  right  paratracheal  nodes. 

An  eidargetl  node  has  an  ovdl  configuration  and  preseuts  as  a  localized 
bulge  of  the  mediastinum  l2i  (Figs  1,  2,  3l.  The  border  is  smooth  and 
sharply  demarcated  by  the  adjacent  lung  structure.  If  nuiltipie  nodes  are  in- 
volved, the  tumor  has  a  scallojied,  irregular  l)order.   Simultaneous  liomo- 

From  the  Dei)artm('nls  of  l^idinlofiv  an<l  Pediatrics.  Tiie  Mount  Siiiai  Hosiiital  and 
Thp  Mount,  Sinai  School  of  Mc.hcmc,  New  York,  X.  V. 

*  Radiologist-in-Chicf,  The  Hrookl.\  ii-Cunihciland  Medical  Center,  and  Associate  Pro- 
fessor of  Radiolos.v,  The  Mount  Smai  School  of  Medicine,  New  York,  N.  Y. 
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1  1 

5 

CASK  XO.  1 

A  4->ral-()l(l  tiii-l  was  adnultcd  to  llic  ll(l^|lllal  IxcaUM'  nf  low  made  IVait  and  lippato- 
S|>li'ii()iii('iial.\-.  ]5('caiisc  of  the  sul  )M'i  nicnl  cliol  fiiidinjjs  niid  a  |iosili\i'  skin  l(st,  t  Ik-  piitient 
was  IMI  and  i'as. 

Fk;.  1A.  Initial  cIm'sI  i-ocnlti.nonrani  chnioiisl  rales  widrnins  of  llic  rifilil  paiatracheal 
rctiion.  'I'lii'  (unior  lias  an  o\  al  I'onfifjiual  ion  anil  is  sliariil.\-  dcniarcatcd.  The  right  hilum 
a]i|M'ars  full  sniisosiinu  inmiinal  adi  nu] .alli\-  m  llns  ivgion. 

Fill.  IH.  Two  inoiiili-  latri,  ilii   luiiiiir  iia-  men  asrd  considi aal il\-  in  size.  However,  ther- 

Fii;.  IC.  AiKillii  r  cliol  film  lakrn  I  ninnili^  ailcr  tlic  pivx  ions  film  i-o\-eals  almost  com- 
]il('t('  <lisa|>|M'araiirc  of  tlio  Iniimi.  !■  oUi  ]\\ -u| .  lilnis  di  nionsl  rat  od  no  oxidcncc  of  adenopathy 

lateral  iuvolvcincnt  of  the  t I'aclicohi'oiicliial  and  hroiiclioimhiuniary  nodes  may 
also  be  present  (Fiji;  2Al.  However,  these  nodes  are  occasionally  overlooked 
because  of  the  marked  dispai'ity  in  size  of  the  jiaratracheal  node. 

The  dia<2;iiosis  of  tuberculosis  should  always  be  considered  if  and  when  the 
])ulnionaiy  focus  is  identified.  In  most  instances,  the  focus  is  too  small  or  has 
already  ilisaj)peare(l  at  the  time  of  the  initial  examination  and  differentiation 
from  thymoma,  lymphoma,  neuroblastoma,  metastatic  disease,  sarcoidosis 
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other  gi'iiiiiiloinatous  processes,  and  hronchoiiciiic  cyst  is  necessary.  Thymoma 
and  iK'ui-ohhistoma  can  usually  he  cxcludcil  on  the  lateral  projection  of  the 
chest  since  tlicy  almost  nevci'  oi-igiuatc  in  the  middle  mediastinum.  When  a 
single  node  is  iMilai  'j:cd,  it  is  ditHcult  to  distinmii-h  t  iiliri  rulosis  from  llodgkin's 
disease,  sarcoidosi.-,  and  a  hi'onchogenic  cyst.  .Mi'la^iatic  disease  however,  is 
rarely  limited  to  a  single  i)aratracheal  node  hut  must  he  considered  when 
multiple  nodes  are  involved. 
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CASK  XO.  3 

A  28-yrar-old  fomalo  was  n  h  iiv.l  lo  the  hospital  l)ocause  of  a  lishf  paratraclioal  tumor 
(li'tcctcd  (in  imilinc  clic-l  IiIhk  Clinical  ami  laboratory  studies  wen-  all  witliui  normal 
limils,  Ilo\vr\,i,  ;,   PI'!)  ^1  w,i~  -lioiml)    |M.Hli\r.  Tlic  palunl   rcr.n.d  ani  itulK-lTulous 

I'lci.  ;>.  Hoi'iil^cnofiiapliii-  I'xaiiiinal  ion  of  llic  cliisl  during  the  hospital  admission  reveals 
a  larfic,  sharijly  defined  n^hl  para  tracheal  mass.  No  parenchymal  lesion  is  seen. 


Discussion 

The  iimjof  patliolonic  fc;itiii-('  of  pi'iinaiy  ttihcrciilo.^i.^  i.^  the  (ihoii  complex. 
The  iiiajorify  of  tiilicrelr  liacillac  ini<;rat('  to  the  rca;ioiial  nodes  and  caseation 
is  more  pi'onoiinceil  williin  tlic  nodes  than  within  the  paiciichymal  lesion. 
This  aecomits  for  the  marked  enlargement.  The  symptoms  associated  with 
tuhei'ctdoiis  ailenopathy  iiiehide  fe\-ei',  malaise,  anorexia,  and  wc-iifht  loss. 
These  features,  howe\-er,  are  also  associated  with  lymphoma  and  other  neo- 
plasms. .\  tnhei'ciilin  skin  test  shotild  thei'efore  he  applied  in  all  cases  of 
me(liastinal  l\-iiiphadenopathy  and  when  positivt',  tnhercidosis  should  he  th(> 
l)rimary  dia,<:nosis.  A  positi\-e  tnhercidiii  test  is  of  major  sitj;nificance  in  the 
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ix'diatrif  a,u;('  tiroup.  This  is  also  l)('C()iiiin<i  luoic  important  in  the  young  adult 
grou])  >iiM'c  I  line  has  hccn  a  (Iccicasc  in  the  iuniil)('i'  of  positive  tuberculin  tests 
in  recent  years  (4).  Supplementary  studies,  if  needed,  will  further  exclude 
other  diagnostic  considerations.  In  the  adult,  it  may  he  necessary  to  resort 
to  scalene  node  biopsy,  or  mediastinoscopy  with  l)iopsy  to  substantiate  the 
diagnosis.  The  ])resence  of  homohiteral  supraclavicular  nodes  does  not  ne<iate 
the  diagnosis  of  tuberculosis.  These  were  present  in  the  second  child  and  were 
biopsied  to  exclude  the  possibility  of  lymphoma,  (leneralized  adenopathy 
usually  indicates  the  presence  of  lymi)homa  or  metastatic  disease. 

It  is  important  to  recognize  that  tuberculous  nodes  may  temporarily  in- 
crease in  size  during  the  course  of  thei'aiiy  with  ixii  and  pas.  This  enlarge- 
ment occurred  in  the  first  child  (Fig  IB)  and  by  no  means  contradicts  the 
diagnosis  of  tuberculosis.  Although  resolution  may  require  several  months, 
recurrence  of  nodal  enlargement  rarely  occurs.  The  addition  of  steroids  to  the 
therapy  of  tuberculous  adenitis  is  nnwai'ranted.  Despite  jn'ompt  lesolution  of 
the  nodes  with  the  use  of  steroids,  in  the  majoi'ity  of  cases  adenopathy  returns 
following  cessation  of  therapy  and  may  be  more  marked  than  originally  (1 1. 

Tuberculous  nodes  when  unti'eated  may  ultimately  involve  the  tracheo- 
bronchial tree  (5).  Because  of  a  surrounding  periadenitis,  the  nodes  may  be- 
come adherent  to  the  adjacent  bronchus.  The  bioncliial  wall  may  then  be- 
come secondarily  infected  and  an  ulcer  or  sinus  tiact  may  form.  ( !i-ainilation 
tissue  is  frequently  produced  and  may  cause  atelectasis  by  completely  occdud- 
ing  the  bronchial  lumen.  The  lymph  nodes  may  also  extrude  caseous  material 
through  the  sinus  tract  into  the  bronchus  causing  further  parenchymal  disease 
within  the  lobe.  Fortunately  with  antitul)erculous  theiapy,  most  lesions  heal 
with  minimal  sequelae.  However,  when  extensive  bionchial  damage  has  oc- 
curred prior  to  the  onset  of  therai)y,  healing  occurs  with  scarring  and  re- 
sulting bronchiectasis.  Obstruction  of  the  tracheobronchial  tree  by  tul)erculous 
lymph  node  compression  without  actual  involvement  of  the  wall  is  rai'e. 

Because  extensive  caseation  transpires  within  the  regional  nodes,  calcifi- 
cation develops  more  often  at  this  site  than  within  the  jn'imaiy  focais.  Calcifi- 
cation is  usually  minimal  if  extensi-\-e  caseation  has  not  oc(anre(l  pi'ior  to  the 
onset  of  medication.  In  general,  calcification  occurs  more  ra]iidly  in  the 
younger  individual  and  may  recjuire  years  in  the  adult.  Calcified  nodes  arc 
almost  always  clinically  insignificant.  However,  occasionally  they  erode 
through  the  adjacent  bronchus  forming  a  broncholith  causing  obstruction 
many  years  after  the  primary  infection. 

Summary 

Primary  pulmonary  tul)erculosis  is  occasionally  associated  with  huge  me- 
diastinal lymphadenopathy  with  or  wuhout  the  pi'esence  of  a  pareiudiymal 
focus.  Because  of  this,  tuberculosis  may  sometimes  he  onutte(l  from  the  initial 
differential  diagnosis,  especially  in  adults.  Since  early  institution  of  anti- 
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tuberculous  therapy  is  desirable,  it  is  imperative  to  suspect  tuberculosis  in 
all  cases  of  mediastinal  adenojiathy. 
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Wrist-cutting  and  Suicide 


CARL  RIXZLER,  M.D,  and  DAVID  A.  SHAPIRO,  M.D. 

The  authors  have  encountered  with  increasing  freciuency  patients  with  a 
presenting  problem  of  "wrist-cutting,"  a  phenomenon  which  we  believe  con- 
stitutes part  of  a  new  clinical  syndrome  (1-3).  We  include  in  the  cate- 
gory of  "wrist-cutting,"  any  self-inflicted  wound  of  the  wrist  (other  body 
parts  are  sometimes  mutilated — see  Case  I),  from  a  superficial  "scratch"' 
to  an  actual  penetration  of  the  skin  and  fascia.  The  patient  is  almost  invariably 
a  female  who  is  brought  to  the  physician  after  she  has  cut  or  scratched  her 
wrists  in  what  appears  to  be  a  suicide  attempt.  Frequently  the  question  of 
hospitalization  is  raised.  Greater  experience  with  these  young  women,  however, 
suggests  that  they  present  a  unique  clinical  entity,  jiresenting  difficult  diag- 
nostic and  treatment  problems.  The  apparent  suicidal  intent  of  these  patients, 
though,  may  be  better  understood  as  part  of  a  total  pattern  of  functioning 
rather  than  as  a  serious  threat  to  life. 

The  Mount  Sinai  Hospital  of  New  York,  Institute  of  P.^ychiatry  is  a  volun- 
tary, open-ward  hospital  with  about  a  hundred  and  twenty  inpatients  hos- 
pitalized for  acute  illnesses  who  remain  for  an  average  of  six  to  twelve  weeks. 
Over  the  last  two  years  more  than  forty  patients  in  this  institute  have  been 
hospitalized  because  of  repeated  wrist-scratching  (4).  The  vast  majority  have 
been  young  females,  diagnosed  as  borderline  or  schizophrenic,  whom  we  have 
loosely  categorized  as  "anhedonic"  (5).  Glauber  used  this  term  some 
years  ago  to  describe  patients  who  "fear  ego  impoverishment  and  annihilation" 
(6).  They  are  devoid  of  meaningful  object  relations,  fail  to  find  pleasure 
without  the  strongest  stimulation,  anfl  comjilain  readily  and  spontaneously  of 
severe  feelings  of  emptiness.  Typically,  they  are  girls  ranging  in  age  from 
15  to  23  (males  are  rare),  give  histories  of  intense  loneliness  and  boredom  and 
inabihty  to  concentrate  in  school  despite  above-average  intelligence.  Their 
fluid  and  unstable  social  lives  usually  involve  frequent  and  vai'ied  drug  use 
and  frequent  and  unrewarding  sexual  encounters.  ]\luch  of  this  behavior  is  com- 
mon to  disturbed  adolescents,  but  these  patients  show  a  remarkable  absence  of 
guilt  about  their  actions,  not  defending  it,  but  merely  regarding  it  as  neces- 
sary. Finally,  all  of  this  behavior  might  be  regarded  as  a  desjjeiate  search  for 
stimulation,  with  an  increasing  pressure  of  activity  leading  to  a  crescendo  of 
apparent  hedonism  involving  sex,  sky-diving,  or  LSD  trips,  in  short,  acts  which 
are  poor  disguises  for  self-destruction  but  cjuite  obviously  "thiilling''  (4,  5). 
Two  patients,  in  treatment  with  the  authors,  well  illustrate  this  inittern. 

From  the  Institute  of  Psychiatry,  Tlie  Mount  Sinai  Hospital,  and  Tlie  Mount  Sinai 
School  of  Mcdicino,  New  York,  N.  Y. 

For  reprints:  Dr.  David  A.  Shapiro,  Institute  of  Psychiatiy,  Tlie  Mount  Sinai  Hospital 
of  New  York,  100th  Street  and  Fifth  Avenue,  Xew  York.  New  York  10029. 
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Case  Reports 

Case  I.  C.S.  is  a  17-.\ cai -old  wiiitc  female  college  freshman,  brought  to  the  hospital 
by  her  mother  who  re(|Uesti'(l  li(is|iilaiization  for  her.  The  patient's  mother,  a  biological 
scientist  complained  of  finding  buth-iontrdl  ]>ills  m  the  possession  of  her  daughter. 
When  she  confronted  her  daughter  wilh  her  disco\-ery,  it  became  known  that  the  pa- 
tient had  been  ha^'ing  regular  si  xual  experiences  since  the  age  of  14.  In  addition,  she 
admitted  to  using  marijuana  and  ani|>he(amines  for  aljout  the  same  jiericid  of  time.  The 
discover.v  and  confrontation  causeil  great  friction  and  both  verbal  and  iili_\sical  fighting 
in  the  home.  The  mother  and  father,  who  is  an  attorney,  decided  that  tlieir  daughter  was 
sick  and  required  hospitalization. 

C.  is  a  plain-looking,  frightened  adolescent  who  looks  somewhat  older  than  her  years. 
She  was  guarded,  evasive,  and  expressed  no  desire  for  treatment.  She  said,  "There  is 
nothing  wrong  with  me,  I  .just  want  to  be  away  from  my  parents." 

AVilhin  a  few  weeks  of  inpatient  treatment,  C's  controlled  facade  no  longer  masked 
the  turmoil  of  her  iiuicr  life.  She  gained  more  trust  in  the  therapist  and  began  to  reveal 
the  ]iains  and  frustrations  of  her  past  and  present  life  situation.  She  described  feelings  of 
"emptiness,"  "feeling  dead  inside,"  iiiofound  loneliness  and  "detachment."  She  described 
periods  of  what  were  probably  di  peisonaliz.ation.  C.  talked  of  her  frantic  attempts  "to 
feel  better"  by  using  drugs  and  her  atl(>mi)ts  at  sexual  intercourse  "to  become  closer  to 
another  person."  These  attempts  were  only  partially  successful. 

After  three  weeks  of  hospitalization  C  scratched  her  legs  for  the  first  time,  an  action 
she  repeated  on  at  least  twelve  occasions.  The  first  mutilation  was  done  on  the  anterior 
surfaces  of  both  ligs,  with  a  tweezer  and  consisted  of  about  two  dozen  superficial  lac- 
erations done  in  a  criss-ia'oss  fashion. 

The  ]ireci]iitating  event  was  not  cleaih-  iini lei>! i k h  1,  but  sei  ined  related  to  an  inter- 
change with  her  mother  in  which  sh<'  was  told  she  was  "weak"  and  "acting  foolishly." 

Subsequeiil  e  |  usi  „  li  ,-eeiiie(l  less  r;ius:dl\-  defined.  I. Ill  111  geliiT.al  Were  rehited  to  strains 
111  Imt  r,  l:ii  iMn-liip  wilh  iiii|.(ai;inl  people  m  l,er  Hie.  e.g.  iiKithia-.  father,  younger  sister, 
and  lio\  ini  11(1  .Mioui  j|l  ih(  m  mcideiii^  she  .said,  "My  legs  wen-  always  the  ugliest  part 
of  me.  ,iihl  I  want  lo  iii.ake  iliem  reall\-  Ugly."  She  always  achieved  some  relief  with  the 
(aittiiii;.  a  relief  fioiii  feeUiig  "dead,"  "(aii]ity,"  "like  a  leech." 

C  was  an  inpatient  for  four  months.  Despite  nvimerous  incidents  of  leg  scratching, 
thigh  and  wrist,  sia-atcliiiig,  it  was  our  feeHng  that  progress  was  being  made.  Paradoxically, 
we  consideretl  the  s>iniitoms  of  self-mutilation  in  this  patient  a  meaningful  step 
towards  more  mature  ego  functions  and  ego  autonomy.  Since  her  discharge  one  year  ago, 
there  have  been  two  incidents  of  multilatioiis  rei|iiiring  brief  hospitalization  of  from  two 
to  five  days.  She  has  returned  to  school  and  is  living  apart  from  her  parents. 

Case  II.  D.B.  is  an  18->-ear-old  white  Jewish  girl  high  school  student  who  entered  The 
Mount  Sinai  Hospital  of  Xew  York,  Institute  of  P.sychiatry  when  lier  private  iisychiatrist 
suggested  that  lier  lVei|iienl  self-mutilation  re(|uire(l  hospital  treatment.  She  beg.an  i-)s\-cli()- 
therajiy  aliout  a  ye.ir  I'lior  to  admission  when  she  lait  her  wrists  for  the  first  time.  She 
entered  the  lios|)ital  reluctantly,  failing  lo  understand  why  others  found  her  wrist- 
cutting  so  disturbing. 

She  a]ipr'a]s  to  be  a  charming,  artiiailate  and  intelligent  adolescent  who  described 
ap]i:iivnil\  noiiiial  ,-ori:i|  and  intellei-tu.al  functioning.  She  had  exiieriniented  with  mari- 
jii.aiia,  on  ,1  fi  w  occasions  and  has  had  little  sexu.al  experience.  Not  until  she  was  directly 
questioned  did  she  re\-e,il  tin'  exisleiici'  of  .a  well-constructed  delusional  system  and  con- 
stant hallucination  in  i  \  er\  si  nsor\-  area.  She  claimed  to  be  in  touch  with  a  complete 
"internal  kingdom,"  replete  with  gods,  goddesses,  .and  demons,  who  spoke  in  a  secret 
lanmiagi'.  ,"^lie  li.ad  Incd  m  tins  kingdom  since  e.uly  childhood  and  retreated  to  it  when- 
cvcv  her  e.ai  tlily  lil'e  .-i cmed  iinplcas.int .  The  ]iar,allel  between  this  system  and  the  elab- 
orate internal  fanta.-^y  world  described  in  Hannah  Greene's  /  A'ever  Promised  Vou  n  Rose 
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Garden  (wliich  this  i)ati(>nt  has  never  read)  is  striking.  Equally  striking  is  the  similarity 
to  the  jiatient  described  therein,  she  was  also  a  wrist-eutter  (7). 

I.itllc  in  her  family  background  explains  the  development  of  symptoms  so  severe. 
Her  par(-nts,  Ijotli  in  their  early  forties,  had  weathered  many  years  of  a  storm\-  but 
intact  marriage.  Her  mother,  a  housewife,  experienced  rejx^aled  .seven^  depressions  requiring 
psychiatric  treatment  but  was  novi  r  hospiiahzed.  Her  father,  a  highly  succe.ssful  executive, 
was  frequently  away  on  business  Irqjs  but  iiresented  himself  as  a  model  parent.  A 
brother,  two  years  her  senior,  had  a  brief  psychiatric  hosjiitalization  for  barbituate  over- 
dose about  a  year  before  the  patient's  admission.  Although  one  may  trace  the  rudiments 
of  the  patient's  j^sychotic  system  to  her  sixth  birthday,  the  family  is  unanimous  in  de- 
scribing her  development  as  unremarkable  in  any  way. 

The  patient  was  hospitalized  intermittently  at  Mount  Sinai  for  about  18  months;  during 
this  period  she  was  treated  by  her  private  psychiatrist  and  resident  physician  as  co- 
therapists.  She  cut  her  left  wrist  and  arm  more  than  thirty  times,  requiring  sutures  on 
several  occasions.  But  as  a1  tempts  were  made  to  explore  her  reasons  for  doing  so,  it  be- 
came increasingly  cle.ir  th.it  i  he  lacerations  were  not  intended  as  suicide  attempts.  Rarely, 
they  followed  command  hallucinations,  directions  from  the  internal  world  to  punish  herself 
for  some  imagined  sin.  More  often,  though,  they  occurred  when  the  patient  feared  she 
would  lose  touch  with  reality  entirely.  Typically,  she  would  describe  a  feeling  of  in- 
creasing remoteness  and  emjitiness  ("I  felt  wrai^jied  in  cotton  wool,  with  things  getting 
farther  and  farther  awa.\")  and  would  cut  herself,  an<l  go  on  cutting,  until  she  felt 
more  touch  with  her  en\  ironuient.  She  was  quite  exidicit  m  des<'ribing  the  value  of  cutting 
as  a  defensive  maneuver,  explaining  that  the  sight  of  her  own  blood  often  prevented  a 
retreat  into  a  remote  and  terrifying  world  of  fantasy. 

Despite  intensive  psychotherapy  and  high  doses  of  phenothiazines,  there  was  little 
change  in  her  clinical  status.  But  as  the  p.sychiatric  staff  became  more  aware  that  her  self- 
mutilation  presented  little  threat  to  her  life,  treatment  became  more  flexible  and  she 
was  allowed  more  privileges,  such  as  pas.ses,  and  was  ultimately  discharged.  Because  the 
underlying  psychosis  .seems  amenable  only  to  long-term,  intensive  psychotherapy-,  she 
will  shortly  be  admitted  to  a  hospital  providing  such  treatment.  In  the  interim,  though, 
she  seems  able  to  function  fairly  comfortably  outside  the  hospital. 

Discussion 

Although  our  primary  purjiose  is  to  demonstrate  the  existence  of  a  clinical 
syndrome  of  wrist-cutting  in  anhedonic  young  females,  the  physician  will  be 
understandably  concerned  with  the  suicidal  risk  involved  in  such  a  a:csture.  A 
moment's  reflection  on  anatomy  will  reveal  that  this  is  an  unusually  dithcult 
way  to  draw  large  amounts  of  blood.  In  1963,  417  persons,  about  two  percent 
of  all  suicides,  died  after  cutting  their  wrists  (8).  Repeated  surveys  of  The 
Mount  Sinai  Hospital  inpatient  population  show  that  between  5%  and  20% 
of  psychiatric  patients  have  a  presenting  problem  of  "wrist-cutting,"  suggest- 
ing that  though  wrist-cutting  is  a  common  cause  of  alarm,  it  is  rarely  life- 
threatening.  Graff,  surveying  twenty  young  women  with  symptoms  similar 
to  those  described  here,  suggests  that  frequent  wrist-cutting  in  no  way  por- 
tends marked  suicidal  potential  (2 1. 

The  patients  surveyed  here  disphiy  many  similar  features.  Connnon  to  the 
syndrome  are  severe  disorders  of  e<^o  functioning,  reflected  Ijy  disttu'bances 
in  object  relations,  distortions  of  body  image,  and  failure  to  identify  with 
any  significant  person  in  early  childhood,  with  resultant  i)00!-  judgment, 
chronic  depression,  and  complaints  of  "emptiness."  Understanthiljly,  these 
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patients  arc  subject  to  episodes  of  depersonalization  with  concomitant  anx- 
iety. Handicapjied  by  their  inabihty  to  refer  to  a  meaningful  introject  or  an 
important  external  object,  these  girls  reject  the  Cartesian  maxim  "I  think, 
therefore  I  am"  and  revert  to  the  more  primitive  but  reliable  "I  feel,  therefore 
I  am."  Confronted  with  anxiety  or  depression  they  affirm  the  integrity  of  their 
body  and  ego  by  the  most  concrete  means,  by  proving  that  a  person  who 
bleeds  is  alive  and  will  be  cared  for.  In  more  extreme  cases,  blood  alone  is 
enough  to  establish  a  sense  of  bodily  integrity.  In  others,  the  dutiful  attend- 
ance of  doctors  and  family  affirms  that  many  important  persons  care  for  her. 

Siimiiiary 

A  new  syndrome,  consisting  of  repeatt'd  wrist-cutting  in  young  females  who 
are  frecjuently  schizophrenic  and  often  (l(>scribed  as  "anhedonic,"  is  described. 
Two  cases,  which  illustrate  the  syndiome  and  suggest  that  wrist-cutting  does 
not  portend  suicide,  are  i^resented.  ^^'l•ist-cutting  is  described  as  a  symptom 
which  occurs  with  increasing  fre(|ueiicy  and  is  most  ])revalent  in  young  women 
whose  apparent  suicide  attempts  are  in  fact  efforts  to  avoid  depersonalization 
or  psychosis:  the  personalities  of  such  individuals  are  briefly  delineated. 
Suicidal  risk  in  such  patients  is  felt  to  be  minimal.  In  the  syndrome  recog- 
nized, miderstanding  of  the  underlying  psychodynamics  and  the  meaning  of  the 
symjitom  in  this  context  is  felt  to  be  far  more  important  than  the  gesture  it- 
self. 
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The  Bassen-Kornzweig  Syndrome: 


18  Years  in  Evolution 

ROBERT  M.  STURMAN,  M.D.* 

The  Bai^sen-Kornzwcig  .syndrome,  firs^t  described  in  1950,  has,  over  the 
past  eighteen  years,  beconre  a  well-documented  clinical  entity,  with  impli- 
cations for  general  medicine  which  vastly  o^•ershadow  its  relative  infrequency 
of  occurrence. 

The  fundamental  mechanisms  which  form  the  basis  of  the  Bassen-Kornzweig 
syndrome  have  been  bettei-  elaborated  in  recent  years.  The  protean  clinical 
manifestations  of  the  syndrome  have  been  drawn  together  into  a  meaningful 
pathophysiologic  pattern. 

In  1950,  Bassen  and  Koi'uzweig  (1)  described  a  neuromu,<cular  disoi'dei- 
resembling  Friedreich's  ataxia,  associated  with  atyi)ical  retinitis  pigmentosa 
and  a  malformation  of  erythrocytes.  The  original  case  (k'sciibcd  was  an  18- 
year-old  Jewish  girl,  the  oldest  of  three  siblings,  who  was  icfciTed  for 
diagnostic  studies  to  the  Consultation  Service  at  Mount  Sinai  by  Di'.  Korn- 
zweig  because  of  unusual  neurologic  and  oplithalmologic  findings.  The  i)icture 
in  general  was  thought  to  conform  to  Fricdicii-h's  ataxia,  with  an  atyi)ical 
type  of  I'etiiiitis  pigmentosa,  and  wa>  c()n>i(|(  r(  d  to  be  n\  an  liereditai-y  nature 
related  to  consanguinity  in  that  the  parent.-  weic  lirst  cousins.  In  the  course 
of  a  routine  l)lood  count,  the  red  blood  cells  exhibited  unusual  abnormalities  in 
shape. 

Ophthalmological  cxaniination  of  the  gii'l  showed  the  entire  retina  in  l)oth 
eyes  to  be  of  an  abnoi'uial  coloi',  with  pigment  disturbance  of  a  "washed-out" 
character.  In  the  macular  region,  there  were  irregularly  depigmented  and  pig- 
mented and  silvery  glistening  jiatches.  In  the  midperiphery,  piguK'utary  de- 
generation and  prolifei'ation  wei'e  seen  of  the  typical  bone-corpuscle  and 
clumped  type  (Fig.  1).  There  was  a  moderate  general  contraction  of  the 
fields  of  vision,  most  marked  in  the  nppci-  nasal  ([uadrants.  A  lai'ge  ring 
scotoma  was  present  and  a  |■('hlti^•^  ccnii-al  .-cotoina  of  .")  degrees.  The  blind 
spot  could  not  be  defined  (Fig.  21.  Color  tii'lds  could  not  be  elicited.  Msion 
was  markedly  reduced  to  20/100  in  both  eyes.  The  ophthalmologic  picture 
was  that  of  an  atypical  retinitis  pigmentosa  with  involvement  of  the  macula 
in  the  degcnei'ati\-c  |)r()C('s>.  There  was  an  oscillating  nystagmus  of  tlie  type 
seen  in  iiidi\'iduals  with  pooi'  fixating  nn'chanisms,  as  indicated  by  the  macular 
disease. 

Neurological  examination  showed:  1.  An  ataxic,  unsteady  gait.  2.  Ataxia  of 
all  extremities,  increased  when  the  eye-  wcic  closed.  3.  Intention  tremor  in 
both  upper  extremities,  with  loss  of  check   (Cordon-Holmes  rebountl  phe- 

Froin  the  Department,  of  0|)lithalnu)logy,  The  Mount  Sinai  Ho.spital. 
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Fig.  1.  Drawing  of  the  fundus  of  the  right  eye.  The  optic  disc  was  slightly  paler  than 
normal,  but  the  margins  were  clear  and  sharp.  The  arteries  were  narrowed.  Surroundmg 
the  disc  and  in  the  macular  region  were  glistening  areas  with  a  greenish  tint.  There  were 
pigment  deposits  in  the  macular  region  of  a  clumped  brownish  tj'pe.  In  the  midperipherj^ 
especially  along  the  blood  ve.^sels,  were  numerous  deposits  of  black  pigment  of  the  typical 
bone  corpuscle  type.  The  picture  is  that  of  pigmentary  degeneration  of  the  retina  with 
macular  involvement. 

nomena).  4.  Less  of  ability  to  perform  discrete,  individual  finger  movements 
bilaterally.  5.  No  focal  atrophy,  but  the  legs  were  slender  and  showed 
moderate  weakness.  6.  The  deep  reflexes  were  not  elicited  on  ordinary  test- 
ing, but  when  the  legs  were  allowed  to  dangle,  jiatellar  tendon  stimulation 
gave  a  pendular  response  on  the  right;  the  abdominals  were  present  but 
easily  exhausted.  There  was  a  left  Babinski  and  an  abnormal  plantar  response 
on  the  right.  7.  Position  sense  was  almost  lost  in  the  toes  and  impaired  in  the 
fingers;  vibratory  sense  was  lost  except  in  the  most  proximal  part  of  each 
extremity.  Touch  was  impaired  in  the  stocking  area  bilaterally.  8.  The 
patient  had  many  so-called  stigmata  of  degeneration:  epicanthal  folds,  curv- 
ing of  little  fingers,  incipient  Dupuytren's  contracture,  highly  arched  palate, 
and  male  type  of  inil)ir  escutcheon.  The  ojnnion  was  that  the  patient  had 
diffuse  disease  of  the  central  nervous  system  involving  the  posterior  columns, 
pyramidal  tracts,  and  cerebellar  pathways.  The  nystagmus  was  felt  to  be 
related  to  the  disturbance  in  the  fixation  mechanism.  The  picture  was  that  of 
Friedreich's  ataxia,  a  condition  often  associated  with  congenital  abnormalities. 
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Fig.  2.  The  peripheral  fields  of  vision  (upper  figure)  show  a  generalized  contraction  and 
a  large  ring  scotoma  which  almost  completely  encircles  the  central  region.  The  only  part 
of  the  field  w.is  \  i-ildc  lu  ihc  jKitient  was  the  central  clear  area  and  the  strip  of  clear 
area  to  thi  -idi  ,  In  iIm-  l.iwi  i  liiimi  .  which  represents  the  central  fields,  there  is  a  central 
scotoma  whidi  im  hmucs  soiiK  Avliai  loss  than  5  degrees.  This  is  represented  by  the  black 
spot  in  the  center  of  the  field.  It  was  difficult  to  measure  this  with  great  accuracy  because 
of  the  nystagmus  of  the  patient. 

Hematologic  findings  disclosed  a  most  unexpected  picture.  The  count  in 
general  was  quite  normal  except  for  a  slight  anemia  (Table  I).  Great  numbers 
of  stained  red  cells,  however,  revealed  unusual  abnormalities  in  shape  and  to 
some  extent  in  size  (Fig.  3).  In  general,  they  presented  a  crenated  appearance, 
but  of  such  a  degree  that  they  took  on  bizarre  shapes  simulating  small 
beetles,  crabs  and  turtles;  others  were  star-shaped.  The  variations  depended 
on  the  number  and  length  of  what  ai)i)eared  to  be  appendages  growing  out  of 
the  cells.  Some  of  the  cells  appeared  small  and  deeply  stained;  they  re- 
sembled spherocytes  from  which  buds  or  pseudopods  were  protruding  and 
these  cells  in  particular  varied  from  ordinary  crenation.  These  peculiar  dis- 
tortions were  most  marked  in  the  centers  of  the  blood  films;  towards  the 
periphery  the  cells  generally  appeared  more  normal,  although  here,  there  was 
a  marked  variation  in  size.  The  smaller  cells  in  these  thin  areas  presented  in 
addition  a  spherocytic  appearance,  and,  occasionally,  one  of  these  cells  would 
show  the  presence  of  a  small  appendage  indicating  incipient  distortion. 

Another  finding  was  the  complete  absence  of  rouleaux  formation.  Wet 
preparations  revealed  the  same  abnormalities.  The  red  cells  appeared 
abnormal  on  immediate  examination  and  no  progressive  changes  were  noted. 
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TABLE  I 
Hematologic  Findings 
BlooJ  Count 

Hemoglobin  78  per  cent  ( 1 1 . }  Gm. )       Ncut.  Non-Scg  

Red  Cells    3,890,000  Neut.  Scg  

W  hite  Cells    51650  Eosinophilcs  

Platelets    190,000  Basophilcs 

Color  Index    i.o  Lymphocytes  19.0 

Hematocrit     .    40. J.  Monocytes  3,0 

Mean  Corpuscular  \'olume   103  Reticulocytes  i.o 

Bant  Marrou 

Nucleated  Cell  Count :  1  50,000/cu.  mm.  Megakaryocytes:  iio/cu.mm 

Myeloblasts    0.5  Lymphocytes  4.0 

Myelocytes  Neut  .19.0  Hematogones  5,0 

Myelocytes  Eos.   i.o  Erythroblasts     .  i.o 

Neut.  Non-Seg.   ii.5  Normoblasts  31.5 

Neut.  Seg.  15.0 

Saliru  Fragility  Tist 

No  hemolysis    0.72.-0.48 

Partial  hemolysis   0.44-0.04 

Heat  Resistance  Test:  Negative 
Exposure  of  red  cells  to  cold  agglutinins  plus  tapping: 
Increased  resistance  as  compared  to  normal  red  cells 
Anti-human  globulin  test:  Negative 
iFrom  Bassen  and  Konizweig,  Blood,  5(4):381,  1950.) 

^^^P  generally  crenated  appearance  of  the  red  cells  and  the  variation.s  in 
oia  sharplj  resembling  spherocytes  undergoing  crenation  stand 
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In  a  counting  chamber,  with  4%  sodium  citrate  as  a  diluent,  the  cells  ap- 
peared normal.  The  fragility  of  these  cells  was  tested  using  hypotonic  salt 
solutions,  and  their  resistance  was  found  to  be  slightly  increased  (Table  I). 
This  increased  resistance  was  noted  too,  using  the  principle  of  exposing  cells 
to  cold  agglutinins  and  shaking,  as  described  by  Stats. 

The  sternal  marrow  showed  slightly  increased  erythroid  activity;  other- 
wise no  abnormal  findings  were  noted. 

It  seemed  likely  that  consanguinity  played  an  important  role  in  the  de- 
velopment of  abnormalities  in  the  affected  sister  and  brother  in  this  family. 
The  occurrence  of  a  similar  condition  in  sister  anfl  brother  indicated  an 
hereditary  trait  occurring  as  a  recessive  characteristic  and  manifesting  itself 
with  consanguinity.  The  third  sibling,  a  normal  sistei',  may  have  been  hetero- 
zygous for  the  recessive  gene  or  completely  lacking. 

The  association  of  atypical  retinitis  pigmentosa  with  Friedreich's  ataxia 
had  been  reported  by  Kapuscinski  in  1934  and  with  cerebellar  ataxia  by 
Biemond  in  1934.  These  conditions  always  appeared  as  a  recessive  hereditary 
characteristic,  which  seemed  to  be  the  situation  in  the  present  case. 

Shortly  afterward  in  1952  Singer,  Fisher  and  Pcrlstein  (2)  reported  a 
remarkably  similar  case  and  gave  the  descriptive  term  of  acanthrocytes  to 
the  abnormal  red  cells.  They  derived  the  term  etymologically  from  the  Greek 
word  "acanthous,"  meaning  spiny.  The  parents  in  this  case  were  second 
cousins  and  also  apparently  normal  in  all  respects.  In  both  cases,  there  was 
an  early  history  of  celiac  disease  with  steatorrhea,  and  the  neurological 
changes  were  similar.  In  Singer's  case,  however,  there  were  no  retinal  changes, 
at  first. 

In  1957,  Kornzweig  and  Bassen  (3l  rejiorted  on  the  brother  of  their  original 
case.  When  abnormal  red  cells  were  first  disco\-ered,  thero  were  minimal 
ocular  changes  but  no  other  noteworthy  finding.  However,  during  the  seven 
year  period,  the  disease  progressed.  Ophthalmologically,  the  optic  discs  were 
paler  and  the  retinal  vessels  were  narrowed.  Pigmentary  degeneration  had  ad- 
vanced so  that  it  was  readily  seen  in  midjicriphery  (Fig.  4).  The  fields  of  vision 
showed  a  complete  ling  scotoma  in  the  I'ight  eye  and  a  partial  ring  scotoma  in 
the  left  eye  (Fig.  5).  Vision  with  correction  was  still  20/30  in  each  eye, 
although  the  patient  now  had  compound  myojiic  astigmatism.  He  had  been 
operated  on  for  a  right  exotropia,  api')arent  in  1950,  but  which  had  become 
progressi\-ely  worse  during  the  intervening  years. 

On  neurological  examination,  his  ataxia  had  progressed  to  the  point  where 
he  could  no  longer  attend  school  antl  had  to  get  instruction  at  home.  He  was 
increasingly  clumsy  in  the  use  of  his  hands,  stutteretl  increasingly,  and  suf- 
fered from  weakness  of  the  urinary  bladder.  Neurological  examination  revealed 
progression  of  all  the  neurological  findings:  There  was  inability  to  arise  with 
ease  from  a  reclining  position;  the  gait  was  waddling  and  unsteady;  there 
was  marked  lordosis  and  prominence  of  the  abdomen;  there  was  wasting  of  the 
muscles  around  the  shoulder  girdle  and  upper  and  lower  extremities;  there  was 
weakness  of  the  muscles  in  all  extremities,  trunk  and  neck.  All  the  deep 
reflexes  were  absent  and  could  not  be  ol)taincd  with  reinforcement.  There 
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Fig.  4.  Fundus  photographs  of  the  right  and  left  eyes  showing  the  pallor  of  the  disc 
and  the  marked  narrowing  of  tlie  retinal  arteries.  In  the  lower  photograph,  a  section  of  the 
midperiphery  is  seen  wiih  a.  spot  of  pigmentary  degeneration. 


was  a  positive  Romberg  sign,  ataxia  in  the  perfoi'mance  of  the  heel-to- 
knee  test,  and  some  ataxia  in  the  finger-to-nose  test.  Dysdiadokokincsia  was 
evident  m  buth  upixT  extremities.  Vibration  sense  was  \-ei'y  much  diminished 
to  absent  in  all  loui'  ext  icmities.  Position  sense  was  impaired  in  the  toes. 
There  was  glove  and  ^t()(•king  type  of  hypesthesia.  The  speech  was  pro- 
gressively nasal;  hearing  was  slightly  defective  for  high  tones  (Fig.  6). 

In  summary,  it  was  the  opinion  of  the  nem'ological  consultant,  Dr.  Morris 
Bender,  that  the  patient  had  an  heredito-degenerative  neuromuscular  dis- 
order, with  signs  of  diffuse  myeloneuropathy  and  progressive  muscle  dystrophy. 
The  etiology  apiH'ar('(l  to  be  familial. 

Hematological  -mdio  >lio\vcd  no  change  since  the  original  observation. 
He  still  had  tlic  ,-anic  pciailiar  tyi)e  of  red  blood  cells,  the  so-called  acanthro- 
cytes,  checked  ivpeatedly  through  1956  and  1957,  eight  years  after  the 
original  observation. 

An  electroretinographic  examination  of  the  entire  family  was  done  by 
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Dr.  J.  .Iacob.son  at  the  N.  Y.  Eye  and  Ear  Infirmary  and  revealed  a  com])lete 
absence  of  electiical  response  in  the  two  affected  children  and  a  normal  re- 
sponse in  the  pai'ents  and  reniaininii  child. 

This  then  was  the  third  case  reported  of  a  rare  hereditary  disorder  char- 
acterized in  all  three  l)y  early  celiac  disease,  progressive  ataxic  neuropathy, 
and  a  peculiar  malfoi'mation  of  the  red  blood  cells.  Two  of  the  cases  re- 
ported were  brother  and  sister,  and  the  parents  were  first  cousins.  In  the 
third  case,  the  jjarents  were  second  cousins.  It  was  believed,  therefore,  that 
consanguinity  played  an  important  role  in  the  development  of  this  unusual 
condition.  The  development  and  course  of  this  disorder  were  remarkably  simi- 
lar in  the  three  cases  with  the  important  exception,  however,  that  there  were 
no  retinal  changes  in  the  case  when  rejiorted  by  Singer,  et  al.  In  the  brother 
and  sistei-,  retinitis  jiignientosa  occurred,  without  macular  involvement  in  the 
boy  and  with  macular  degeneration  in  the  girl. 

In  1958,  Jampel  and  Falls  (4 1  reported  an  extremely  interesting  follow-up 
of  the  jiatient  of  Singer,  Fisher  and  Perlstein.  The  patient  showed  continued 
progression  of  ataxia,  intention  tremor,  and  involuntary  movements  by 
1956.  Over  a  period  of  about  three  years,  he  had  become  aware  of  a  gradual 
deterioration  in  his  vision  as  well  as  the  neuromuscular  defects;  a  definite 
intellectual  decline  was  noted  by  his  parents  too.  Neurologic  examination 
by  1956  revealed  a  chronically  ill,  19-year-old  white  youth;  he  was  unable 
to  speak  and  would  respond  to  qut'stions  by  nodding.  His  h(>ad  was  tonically 
turned  to  the  right.  Pei'iodic  involuntary,  bol)bing,  dystonic  movements  of 
his  head  \vci-c  noted  miuI  wwc  cxarerhated  when  the  patient  was  subjected  to 
stress.  The  uppei-  extrenuties  exhibited  snnilar  involuntary  movements  with 
an  athetoid  c|uality.  There  was  marked  cerebellar  ataxia  involving  all  four 
extremities,  ^'olitional  movements  of  the  lower  extremities  were  so  unco- 
ordinated that  the  patient  could  neither  stand  nor  walk.  The  muscle  tone 
was  generally  decreased  and  the  deep  tendon  reflexes  were  suppressed.  Mo- 
tion, position,  and  vibratoiy  sense  could  not  be  elicited  up  to  the  level  of  the 
clavicles.  The  geneial  physical  I'xainination  showed  gonadal  atrophy. 

The  o])hthalmic  examination  .showed  a  maximum  visual  acuity  by  this 
time  of  20  400  in  both  eyes  with  collection.  The  patient  could  not  read  the 
largest  Jaeger  tyjie.  The  pupillary  reflexes  were  normal.  There  was  associated 
nystagmus  on  right  and  left  lateral  gaze.  The  point  of  basal  convergence  was 
poor.  Ophthalmoscopic  examination  revealed  clear  media  bilaterally;  the  optic 
papillae  were  sharply  outlineil  and  normal  in  size  and  shape,  but  they  had  a 
definite  waxy  yellowish  ])all()r  (Fig.  7).  They  contained  physiological  depres- 
sions but  no  A-isil)le  lamina  ci-ibrosa.  There  was  bilateral  peripapillary 
chorioretinal  atrojihy.  The  retinal  arterioles  and  venules  showed  a  marked 
diffuse  attenuation.  The  retinal  peripheries  were  highly  tessellated.  In  the 
intermediate  retinal  areas,  there  were  many  glistening  highlights  having  a 
distinct  gelatinous  shagreen,  and  the  deep  ])iginent  in  this  area  was  char- 
acterized by  disorganization  and  definite  clumping.  However,  there  was  no 
typical  bone  corpuscular  pigment  configuration.  In  the  macular  areas  of  the 
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Fig.  7.  Diawini;  nf  I'uiKhis.  Fundus  jihotography  was  precluded  by  nystagmus.  The  arti.?t 
haa  attem]3tr(l  to  illu-u  iii  iIk  r.  .IImw  uiy.-  characteristics:  A  wax>'-appearing  di.sc,  attenuation 
of  the  venuli  .-•  ami  ai  h  ridli  di-di iianization  of  the  deep  pigment  in  the  midperiphery 
overlaid  bv  glistening  highlights,  and  a  distinct  gliosis  of  the  macula.  (From  Jampel  and 
Falls,  AMA  Arch  Ophth  59:818,  1958.) 

retinae,  the  foveal  reflex  was  not  visible.  There  was  a  distinct  gliosis  of  the 
internal  limiting  membrane.  The  visual  fields  were  irregularly  contracted  to 
approximately  twenty  degrees  with  a  3/330  white  test  object.  No  annular 
scotomas  could  be  demonstrated. 

Laboratory  and  chemical  findings  of  note  were:  1.  Blood:  Hemoglobin — 
13.8  grams  or  85%  ;  red  blood  count — 5  million;  "thorn-like"  cells  with  irregular 
projections  were  piescnt  in  large  numbers,  that  is  to  say,  the  so-called 
acanthrocytcs.  White  blood  cells  5900,  normal  differential  count.  2.  Urine 
and  stool — normal  except  for  high  stool  fat  content.  3.  Blood  cholesterol — 
total  cholesterol  ///;/',  .  cholesterol  esters  23  mg%,  free  cholesterol  14  mg'^c. 
4.  Free-flowing  eleftro])lioresis:  Analysis  of  the  serum  protein  by  free-moving 
boundary  electrophoresis  by  the  Tiselius  techniciue  revealed  the  following 
findings:  The  albumin  and  alpha-1  and  alpha-2-globulins  were  normal; 
'there  was  a  low  gamma-globulin  and  a  low  beta-globulin  value.  The  decrease 
■  in  the  beta-globulin  fraction  was  interesting  in  view  of  the  fact  that,  in  this 
patient,  a  low  total  cholesterol  value  was  found.  In  general,  this  fraction  of 
iserum  globulin  reflects  cholesterol  levels  of  the  serum. 

In  conclusion  then,  Jampel  and  Falls  noted  that  the  i)atient  of  Singer's  had, 
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over  the  years,  indeed  developed  retinitis  pigmentosa,  in  addition  to  the 
acanthrocytosis  and  neuromuscular  disease,  presumably  hereditodegenerative. 
He  then  had  the  complete  Kornzweig-Bassen  syndrome.  A  feature  which 
Jampel  and  Falls  observed  for  the  first  time  was  the  phenomenally  low 
serum  cholesterol  values,  one  of  the  lowest  ever  recorded  at  their  institution. 

They  concluded  that  the  entire  syndrome  is  basically  an  inborn  error  of 
fat  metabolism,  producing  a  harmful  effect  on  erythrocytes  and  nerve  cells. 
They  suggested  that  careful  blood  studies  may  be  indicated  in  unusual  cases 
of  retinitis  pigmentosa. 

Another  case  of  acanthrocytosis  was  described  by  Druez  (5)  in  1959.  A 
woman,  aged  30,  whose  grandparents  were  first  cousins  but  whose  parents 
were  unrelated,  showed  a  nonpigmentary  retinitis  with  choroiditis.  She  was 
said  to  have  been  ataxic  from  the  age  of  two  years.  Druez's  patient,  like 
the  two  patients  reported  by  Kornzweig  and  Bassen  and  the  patient  of  Singer 
et  al.  suftVifd  fioni  celiac  syndrome.  Druez's  patient  had  had  diarrhea  in 
infancy  ami.  at  The  a^c  of  30,  she  was  very  thin,  suffered  from  episodes  of 
diarrhea,  and  complained  of  "fat  intolerance."  Her  serum  cholesterol,  like 
the  patient  of  Singer  rt'port('(l  by  Jampel,  was  also  markedly  reduced,  namely 
60  mg  100  ml.  Uruez  suggested  that  the  term  acanthocytes  would  be  more 
coi  rect  without  the  letter  "r." 

In  1960,  Salt,  et  al  (10)  reported  an  additional  case  of  the  same 
clinical  symptoms.  They  termed  their  paper:  "On  Having  No  Beta  Lipo-Pro- 
tein:  A  Syndrome  Comprising  A-Beta-Lipoproteinemia,  Acanthrocytosis,  and 
Steatorrhea."  Their  investigation  of  the  defective  fat  absorption  and  trans- 
port made  it  possible  for  them  to  enlarge  the  previous  concept  of  the  syn- 
drome. The  case  of  Salt  et  al  was  a  17-month-old  girl  with  steatorrhea  of 
se\-ei-e  proportions  who  was  found  upon  exhaustive  laboratory  and  chemical 
investigations  to  have  no  serum  beta-lipoprotein,  with  corresponding  lower- 
ing of  cholesterol  (22  mg/100  ml)  and  phospholipids  (45  mg/100  ml).  No 
particulate  fat  (chylomicrons)  appeared  in  the  plasma  after  a  fat  meal. 
Plasma  vitamin  A  was  grossly  deficient,  and  the  carotenoids  were  absent. 
Further  invcsti'iation  of  the  steatorrhea  excluded  celiac  disease  and  fibrocystic 
disease  of  the  iiaiieica>.  Her  red  blood  cells  showed  the  phenomenon  of 
acanthocytosis  like  tlie  ])atients  with  the  Kornzweig-Bassen  syndrome. 

In  the  parents  and  one  grandpaivnt  of  Salt's  patient,  the  beta-lipopro- 
tein was  reduee(l  to  about  half  its  normal  level.  Salt,  et  al  are  of  the  opinion 
that  the  -yii(hiiiiie  they  designate  as  A-Beta-Lipoproteinemia  is  an  inborn 
error  of  metabolism  with  a  recessive  mode  of  inheritance.  The  mutant  gene 
is  transmitted  as  an  autosomal  recessive.  That,  of  the  five  patients  reported, 
three  were  the  offspring  of  consanguineous  marriage  suggests  that  the  defect  is 
an  extremely  rare  one. 

The  primary  gene  effect  appears  to  be  an  inability  to  form  the  beta-lipo- 
protein molectile  and  is  probably  concerned  with  the  protein  moiety.  As  a 
result,  beta-lipoprotein  is  absent  in  the  homozygote  and,  in  the  heterozygote. 
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it  is  reduced  to  about  half  the  normal  level.  Correspondingly,  cholesterol  and 
phospholipids  of  the  serum  are  reduced. 

With  respect  to  the  acanthocytosis,  Bassen-Kornzweig,  Singer  et  al  in  1952, 
and  Druez  in  1959  had  described  the  features  of  the  red  cell  abnormality  in 
detail.  In  all  cases,  this  had  been  confined  to  the  homozygote.  Druez  sug- 
gested that  the  acanthocytosis  may  result  from  an  abnormal  structure  of  the 
red  cell  membrane  or  from  an  abnormal  binding  of  the  lipoprotein  molecules 
to  the  underlying  hemoglobin. 

Salt,  et  al  >uL^<icst  two  further  hypotheses  which  could  link  the  A-Beta- 
Lipoproteinemia  and  acanthocytosis:  1.  A  missing  enzyme  which  is  responsi- 
ble for  the  absence  of  beta-lipoprotein  from  the  plasma  may  also  interfere 
with  the  formation  of  a  protein  or  lipoprotein  essential  for  normal  red  cells 
structure;  or  2.  Beta-lipoprotein  may  be  essential  for  the  transport  of  some 
substance  needed  for  synthesis  of  the  red  cell  envelope. 

As  for  the  ataxia  and  atypical  retinitis  pigmentosa.  Salt,  et  al  favor  Singer's 
view  that  these  disturbances  are  genetically  determined.  They  speculate  that 
the  factor  essential  for  the  production  of  beta-lipoprotein  is  also  essential 
for  the  normal  structure  and  function  of  nerve  cells.  However,  the  possibility 
that  these  disturbances  result  from  disordered  fat  absorption  and  transport 
cannot  be  completely  ruled  out.  They  note  that  absorption  of  vitamin  A  is 
impaired  whenever  chylomicron  absorption  is  interfered  with;  and  the  carot- 
enoids,  the  precursors  of  vitamin  A,  are  nomaally  carried  in  plasma  by 
beta-lipoprotein.  It  is,  therefore,  not  surprising  that,  in  the  patient  of  Salt  et 
al,  serum  levels  of  vitamin  A  were  low  and  carotenoids  absent;  it  is  conceiv- 
able that  prolonged  severe  vitamin  A  deficiency  can  play  a  part  in  the  causa- 
tion of  the  ataxia  and  retinopathy,  too.  Administration  of  water-soluble  vita- 
min A  raised  their  patient's  serum  level  to  normal;  whether  in  this  way  the 
distressing  neurological  features  in  the  syndrome  could  be  prevented  remained 
to  be  demonstrated. 

In  regard  to  the  steatorrhea,  the  outstanding  feature  of  the  fat  absorption 
defect  in  Salt's  patient  was  the  complete  failure  of  particulate  fat  (chylo- 
microns) to  appear  in  the  blood  after  a  fat  meal.  They  suggest  that  until 
more  exact  knowledge  of  the  protein  moiety  of  chylomicrons  and  other  lipo- 
proteins is  available,  three  alternative  hypotheses  could  explain  the  absence 
of  chylomicron  from  their  patient's  serum:  1.  An  enzyme  essential  for  the 
formation  of  beta-lipoprotein  may  likewise  be  essential  for  the  formation  of 
chylomicron.  2.  The  presence  of  beta-lipoprotein  within  the  cell  may  be  neces- 
sary for  the  formation  of  chylomicrons  from  triglyceride.  3.  The  presence  of 
beta-lipoprotein  in  plasma  may  be  necessary  for  the  maintenance  of  the  chylo- 
micron emulsion. 

They  emphasized  that  the  diagnosis  of  A-Beta-Lipoproteinemia  should  be 
suspected  in  a  i^atient  with  steatorrhea  associated  with  a  very  low  serum 
cholesterol,  for  they  know  of  no  other  condition  in  which  such  low  levels  occur. 
The  absence  of  beta-lipoprotein  from  the  serum  can  then  be  confirmed  by 
electrophoretic  and  immunochemical  methods  or  by  ultra-centrifugation. 


500 


ROBERT  M.  STURMAN 


To  recognize  the  acanthocytes,  it  is  essential  to  examine  fresh  undiluted 
blood  when  the  typical  spiky  appearance  of  the  majority  of  the  red  cells  and 
their  failure  to  form  rouleaux  will  be  obvious. 

In  February,  1960,  Friedman,  et  al  (6)  described  a  case  of  profomid  hypo- 
cholesterolemia  with  clinical  features  which  resembled  all  previously  reported 
cases.  They  termed  their  report  "Hypocholesterolemia  in  Idioj^athic  Steator- 
rhea." Subsequent  examination  of  the  peripheral  blood  in  their  patient  re- 
vealed the  presence  of  acanthocytosis. 

In  November  of  1960,  Mier,  Schwartz,  and  Boshes  (9)  reported  a  case  of 
"Acanthrocytosis,  Pigmentary  Degeneration  of  the  Retina,  Ataxic  Neuro- 
jiathy:  A  Genetically  Determined  Syndrome  with  Associated  Metabolic  Dis- 
order." Their  patient  was  an  18-year-old  Jewish  boy  who  had  suffered  from 
celiac  syndrome  during  childhood  and  subsequently  developed  a  pigmentary 
degeneration  of  the  letina,  with  progressive  ataxic  neuropathy.  His  red  blood 
cells,  like  the  other  cases  previously  reported,  showed  the  peculiar  malforma- 
tion described  as  acanthocytosis. 

Laboratory  studies  in  this  boy  demonstrated  many  biochemical  abnormali- 
ties, including  defective  intestinal  absorption  of  lipids,  increased  tolerance  to 
carbohydrates,  hypocholesterolemia,  increased  urinary  excretion  of  copper,  and 
elevation  of  certain  enzymes  in  the  serum. 

From  the  neurological  standpoint,  with  the  exception  of  a  few  findings,  all 
the  cases  I'eportcd,  inchiding  that  of  Mier  et  al,  possessed  the  common  basic 
inithulogical  ])icture  indicative  of  a  combination  of  posterior  column  and  cere- 
bellar components.  On  occasion,  signs  suggestive  of  pyramidal  tract  disease 
or  peripheral  nerve  involvement  were  observed.  The  nature  of  these  lesions 
pr()l)ably  accounted  for  the  motor  and  sensory  disturbances,  the  absent  mus- 
cle-stretch I'ellexes,  tlu'  inconsistent  extensor-i)lantar  responses,  and  the  speech 
ditlicnltit's.  Thi'  nystagmus  was  probably  the  consequence  of  brain  stem  in- 
A'olvement.  ratliei'  than  the  manifestation  of  selective  lesions  of  the  vestibular 
aj^paratus  or  its  nuclei.  Certain  of  the  complementary  examinations  performed 
in  Mier's  patient  sei'ved  to  stress  the  fact  that  the  process  is  not  of  a  localizing 
nature.  Nevertheless,  tlie  main  manifestations,  neurologically,  were  similar  to 
those  of  the  spinocerebellar  degenerations.  Furthermore,  the  age  of  onset,  the 
presence  of  characteristic  cerebellar  and  spinal  cord  symptoms,  in  combina- 
tion with  skeletal  deformitie>  of  the  feet  I  pes  cavusi  and  the  spine  (kypho- 
sis I ,  brought  this  condition  into  the  broad  classical  picture  of  Friedreich's 
ataxia. 

They  noted  that,  although  a  degenerative  process  of  the  retina  is  not  a 
necessary  component  of  any  form  of  hereditary  cerebellar  degeneration,  this 
association  is  occasionally  observtnl,  and  when  other  elements  are  present,  it 
becomes  an  integral  part  of  a  well-recognized  familial  syndrome,  first  de- 
scribed by  Sigvald  Refsum,  under  the  name  of  "Heredopathia  Atactica 
Polyiieuritifornns."  It  is  characterized  by  nystagmus,  ataxia  and  other  cere- 
bellar signs,  an  atyi)ical  degeneration  of  the  retina,  and  manifestations  re- 
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sembling  a  pcriphci'al  ])olyncuroi)athy.  The  t^pinal  fluid  examination  in  most 
oases  was  normal.  Occasionally,  a  striking  elevation  of  i)rotein  is  observed 
without  an  increase  in  the  number  of  cells. 

The  resemblance  between  Refsum's  syndrome  and  that  reported  by  Mier, 
et  al  is  of  coursc^  icmarkable  from  the  clinical  standpoint.  However,  certain 
laboratory  determinations,  such  as  the  blood  cholesterol,  which  was  exceed- 
ingly low  in  iVlier's  patient,  was  within  normal  limits  in  those  patients  with 
Refsum's  syndrome  on  whom  they  had  been  performed.  Erythrocytic  mal- 
formations have  not  hwix  lepoi'ted  in  Refsum's  syndrome. 

The  ocular  signs  in  the  patients  of  Mier  et  al  show  some  unusual  features. 
On  the  initial  ophthalmologic  examination,  which  subsequently  prompted  the 
patient's  first  hospital  admission,  the  changes  observed  were  regarded  as  con- 
sistent with  the  diagnosis  of  retinitis  punctata  albescens.  Later,  slowly  in- 
creasing deposits  of  dark  pigment  appeared  and  thus  essentially  changed 
the  character  of  the  retinal  lesions.  These  were  then  considered  as  representa- 
tive of  the  pigmentary  degeneration  of  the  retina.  While  closely  related,  the 
two  conditions  have  several  fundamental  clinical  differences.  The  former, 
originally  described  by  the  name  of  retinitis  punctata  albescens,  is  character- 
ized by  the  presence  in  the  fundus  of  numerous  white  dots.  Pigmentary  changes 
are  absent,  and  the  condition  is  stationary,  or  very  slowly  progressive.  In  some 
instances,  it  regresses,  and  the  ophthalmoscopic  findings  may  even  disappear. 
Rarely,  as  in  Mier's  patient,  i)igmented  deposits  are  found  in  association 
with  the  white  dots,  and  the  lesions  become  more  rapidly  progressi^•e.  Therefore, 
these  findings  illustrate  Walsh's  suggestion  that  retinitis  j^unctata  albescens 
represents  a  type  of  retinitis  pigmentosa.  Moreover,  the  evolutive  changes 
support  his  proposal  that,  when  cases  in  which  pigment  is  not  found  are  sub- 
jected to  lepeated  examinations,  development  and  increase  in  piii;ment  occtir  in 
a  great  majority. 

Certain  aspects  of  the  metabolism  of  carbohydrates,  fats,  and  copper  in 
Mier's  patient  diverge  from  the  normal  in  many  res]iects.  The  increased  tol- 
erance to  glucose  is  striking,  as  demonsti'atcd  by  the  time  I'ecniired  to  return 
to  noinial  or  subnormal  levels  following  the  oral  or  intravenous  administra- 
tion of  the  test  dose. 

The  metabolism  of  lipids  also  shows  essential  abnormalities.  The  blood 
carotene  and  vitamin  A  levels  and  absorption  tests  were  highly  suggestive 
of  a  deficient  absorption  of  fats.  To  a  certain  extent,  this  finding  was  cor- 
roborated by  the  radioactive-tagged-fats  test.  The  noiu'adioacti\'e  fat  absorji- 
tion  test  and  the  exceedingly  low  cholesterol  further  confirm  the  existence  of 
an  alteration  of  lipid  metabolism.  The  lowered  cholesterol  is  not  necessarily 
the  consequence  of  the  impaired  al)sorptioii  of  lipids,  for  endogenous  synthesis 
of  this  substance  is  the  primary  factoi'  affecting  its  concentration  in  the  blood. 

Probably  of  fundamental  importance  was  the  additional  finding  of  a  greatly 
increased  urinary  excretion  of  copper,  which,  in  one  instance,  exceeded  one 
milligram  in  24  hours.  Such  an  increased  excretion,  in  the  absence  of  pro- 
teinuria, had  been  considered  sj^ecific  for  hepatolenticular  degeneration  pre- 
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viously.  Although  tremor  on  sustained  movement  may  be  the  presenting 
symptom  in  certain  cases  of  Wilson's  disease,  other  clinical  signs  or  laboratory 
findings  suggestive  of  that  entity  were  not  apparent  in  Mier's  patient.  The 
Kayser-Fleischer  ring,  evidence  of  cirrhosis  of  the  liver,  and  other  signs  of 
extrapyramidal  involvement  wore  lacking. 

In  1930,  Burr  and  Burr  had  indicated  that  fat-deficient  rats  seemed  to 
possess  "abnormal  membranes."  Since  then,  the  idea  that  lipids,  particularly 
essential  fatty  acids,  have  a  structural  function,  has  continuously  gained 
support.  It  is  obvious  that  the  systems  involved  in  Mier's  patient  were  ex- 
tremely dependent  on  these  substances  for  structural  and  functional  pur- 
poses. The  surface  of  the  erythrocytes  is  largely  composed  of  lipids.  When 
extracted  and  examined  in  the  lorin  of  a  suspension,  the  electrokinetic  be- 
haviour of  these  lipids  has  been  shown  to  be  similar  to  that  of  the  intact 
erythrocyte.  In  deficiency  of  essential  fatty  acids,  an  increased  fragility  of 
erythrocytes  is  observed.  The  nervous  system  is  also  rich  in  unsaturated 
fatty  acids.  The  experimental  production  of  deficiencies  is  followed  by 
changes  which  are  closely  related  to  the  development  of  the  nervous  tissue.  In 
the  adult  animal,  little  change  is  detected,  but,  in  the  young  animal,  the 
nerve  cells  receive  their  supply  at  the  expense  of  other  tissues.  The  specialized 
membrane  formed  by  the  Schwann  cells  in  peripheral  nerves  is  also  rich  in 
lipids  and  therefore  dependent  on  these  substances  for  its  adequate  structure 
and  function. 

Although  in  jMier's  jjatient,  there  was  an  absence  of  consanguinity  in  the 
parents,  tin  y  noted  some  instances  of  ataxic  neuropathy  and  defective  vision 
in  the  paiirni'-  hnniK-  and  suspected  that  these  represented  clinical  variants 
of  the  comi)lete  syndrome. 

They  felt  that  this  finding  lent  credence  to  Basscn  and  Kornzweig's  rejiort  of 
the  familial  incidence  of  the  disonler.  They  ])ostulated  that  both  parents 
were  hctciozyiion^  and  ]ihenotypically  normal,  but  capable  of  lun'ing  homozy- 
gous descendants  with  the  fully  developed  clinical  syndrome.  The  available  in- 
formation then  was  highly  suggestive  of  a  recessi^'e  mode  of  inheritance. 

In  1961,  Schwartz,  et  al  (19)  had  the  opi)ortunity  to  review  the  second  pa- 
tient reported  by  Bassen  and  Kornzweig  in  1957,  the  brother  of  the  original 
case,  who  was  now  22  years  old.  They  described  a  moderate  progression  of 
certain  clinical  findings  and  helped  to  consolidate  the  various  phases  of  this 
unusual  syndrome  into  a  meaningful  pathophysiologic  jKittci'n: 

1.  Ketinitis  pigmentosa.  By  1961,  the  boy  retained  central  vision  only, 
with  visual  acuity  of  20/50  and  20/40.  The  retinal  degeneration  was  far  ad- 
vanced. 

2.  Neurological  disordei'.  The  ophthalmoplegia  appeared  to  be  developing 
insidiously  despite  the  successful  stral)ismus  surgery  at  the  age  of  17.  There 
was  progressive,  although  slight,  limitation  in  the  field  of  action  of  all  extra- 
ocular muscles  and  slight  bilateral  jitosis. 

The  weakness  of  the  proximal  limb  nniscles  described  in  1957  was  now  so 
severe  that  the  boy  could  not  stand  without  assistance  and  had  great  diffi- 
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culty  turning  in  bed.  There  was  weakness  of  the  orbicuhiris  oris  and  fibril- 
hiry  movements  were  present  in  the  tongue.  Tlie  deep  reflexes  and  plantar 
reflexes  were  absent.  There  was  marked  kyphoscoHosis.  There  was  slight  dys- 
arthria compatible  with  (•ei(>bellar  origin.  There  was  severe  impairment  of  po- 
sition and  vibratory  sensation  below  the  neck  and  slight  impairment  of 
cutaneous  sensation  in  glove-and-stocking  distribution. 

Thei'e  was  a  loud,  precordial  systolic  murmur  of  the  heart  now  present. 

3.  Acanthocytosis.  Whvn  viewed  in  wet  preparation  or  stained  smears, 
roughly  half  of  the  erythicjcytcs  appeared  to  have  spines  projecting  from 
the  surface.  This  appearance  persisted  if  the  cells  were  suspended  in  isotonic 
saline  or  normal  serum. 

4.  Abnormal  lipid  metabolism.  The  serum  concentrations  of  cholesterol, 
total  lipid,  triglycerides,  phospholipids,  and  each  of  the  individual  phospho- 
lipid fractions  were  severely  depressed.  Vitamin  A  and  carotenoids  were  not 
detectable  in  the  serum.  Beta-lipoprotein  was  not  detected  by  immunoelec- 
trophoresis,  but  there  was  some,  although  abnormally  low,  protein  of  this 
catcgoi'y  as  measured  by  ultra-centrifugation  and  paper  electrophoresis.  In 
the  erytln'ocytes,  there  was  marked  decrease  in  linoleic  acid  concentration. 

The  gastiointestinal  absorption  of  fat  was  markedly  impaired;  fatty  acid 
absorption  was  also  defective  but  this  abnormality  was  less  marked.  Caro- 
tene was  not  absorbed  at  all,  and  vitamin  A  was  absorbed  to  a  limited  extent 
but  retained  poorly. 

These  authors  pointed  out  that  the  Bassen-Kornzweig  syndrome  is  of  im- 
jiortance  because  it  is  the  first  of  the  hereditary  ataxias  in  which  there  is  a 
clue  to  the  metabolic  abnormality.  The  fundamental  defect  appears  to  be  a 
lack  of  beta-lipoprotein,  the  serum  protein  believed  to  be  primarily  respon- 
sible for  the  transport  of  phospholipids.  The  abnormality  of  myelin,  retina, 
and  erythrocytes  might  then  be  due  to  a  deficiency  of  a  similar  lipoprotein 
in  their  membranes  or  could  be  secondary  to  a  defective  serum  transport 
mechanism. 

In  April,  1963,  Schwartz,  et  al  (281,  from  the  Neurological  Institute  of  New 
York,  had  an  opportunity  to  do  further  laboratory  studies  in  the  second 
case  reported  by  Bassen  and  Kornzweig,  i.e.  the  brother  of  the  original  case, 
and  in  addition,  reported  a  new  instance  of  the  syndrome.  "\\'ith  I'cspect  to  the 
brother  of  the  original  Bassen-Kornzweig  patient,  the  most  st l  iking  abnormal- 
ities, from  the  laboratory  standpoint,  were  those  of  lipid  metabolism:  There 
was  defective  fat  absorption;  reduction  in  levels  of  total  serum  lipids,  tri- 
glycerides, cholesterol,  and  phospholipids,  with  all  major  phospholipids  being 
involved;  diminution  of  erythrocyte  linoleic  acid;  and  marked  deficiency  of 
low-density  lipoproteins. 

Their  additional  case  was  a  Q'/s-year-old  white  boy,  born  of  Italian  par- 
ents who  were  fourth  cousins.  At  the  age  of  four  months,  he  developed  the 
celiac  syndrome,  which  persisted  up  to  the  time  of  the  report.  At  6V2  years, 
he  began  to  have  difficulty  walking,  fell  frequently,  and  his  gait  became  un- 
steady. These  symptoms  grew  progressively  worse,  so  that,  by  age  9/2,  he  was 
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TABLE  II 

Summary  of  Clinical  Data 


I  Age* 
(yr)  an 
j  Sex 


Basscn,  Kornzweig  [/] 
Singer  el  al.  [2],  Jam- 


.  |J),      23,  M      First  • 


Retinitis  atbes- 


Mieretal,  \S]  18,  M 

Friedman  et  al  |61  36,M 


Bilateral  lentir 


unexplained 
prothrombin 


(P'rom  Sobreville,  Goodman,  and  Kane,  Am  J  Med,  37(5)  :821,  1964.) 


unable  to  walk  unsupported.  On  ]ihysical  examination,  he  appeared  small  and 
thin,  with  a  stooped  posture  and  seemed  markedly  underdeveloped  and 
chronieally  ill.  Thei'e  was  a  mild  degree  of  scoliosis,  with  right  dorsal  and 
left  lumbar  (■ur^•atures.  There  were  bilateral  equinovarus  deformities  of  the 
feet,  with  marked  limitation  of  passive  dorsiflexion.  There  was  generalized 
muscle  weakness  both  proximally  and  distally.  No  fasciculations  were  seen. 
The  deep  reflexes  were  absent.  A  Babinski  sign  was  constantly  present  on 
the  right  and  intermittently  on  the  left. 

The  gait  was  ataxic;  he  could  not  walk  without  assistance.  There  was 
marked  impairment  of  finger-to-nose,  finger-to-finger  and  heel-to-shin  move- 
ments, with  dysmetria.  Vibratory  sensation  was  absent  below  the  neck,  and 
position  sense  was  grossly  impaired  in  fingers  and  toes.  There  was  a  mild  im- 
pairment of  touch,  jiain,  and  temperature  sensation  in  glovc-and-stocking 
distribution. 

There  was  bilateral  ptosis,  more  marked  on  the  right.  There  was  marked 
lingual  wastiiiii  and  twitching. 

Visual  iielil  ex.nnination  was  normal,  without  scotomata  or  constriction. 
The  visual  acuUy,  liowe\-er,  was  only  20/50-M,  O.S.  and  20/50-1,  O.D.  There 
was  no  visible  inerease  ni  choroidal  pigment,  and  the  optic  discs  were  normal. 

Lal)oratory  studies  showed  the  presence  of  acanthocytes,  without  other 
significant  hematologic  abnormalities.  There  was  marked  alteration  in  fat 
absorption  and  strikmg  deficiencies  of  serum  total  lipids,  triglycerides,  cho- 
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TABLE  III 
Abnonnalities  of  Lipid  Metabolism 


Tot.. 


ilistirol.  Total 
IMers 


Pliospholipiih 
TriKl>cvrul« 
\-ita.Tii.i  A 
C.irotine 


Normal 
133-315  mpn.% 
70-78". 

450-1(100  mgm.!E 
25-200  mgm.  % 
125-300  mgm.  % 
50-150  mgm.% 
40-1.50  1.  U./lOO  ml. 
40-140  I.  U./lOO  ml. 


Patient 
86-91 


Scrum  I.iimjtrotcins 

L'ltr.ict'ntrifugation 
Ii(  t.t-lipoprntcin 
(D  <  1.0G3) 
.Mpha-lipoprotcin  cholesterol 
(D>  1.063) 
Papt-r  Klcctropliorcsis 

Lipalbumin  (%  total  protein) 
Bet.i-lipoprotein  (S  total  prote 
Imniunoflectrophorcsis 

'Pho'.phnlipuh  (MM  'I.) 


Tot.il  lipid 
C..pl,.,lin 


Sphingoin\elin 
I.vsolecitliin 


Normal 
3.22 
0.15 
2.10 
0.59 
0.24 


0.79 
0.33 
0.04 


12-241 

36-59% 
Pri- 


PatUtii 

3.46 


Cu.\lrniiiti  stiiiiil  Absorption  Peak  of  Absorption:  'i  of  Dom' 

Normal  Patient 
Fat-P"  11-19  2 
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•  Data  of  Dr.  C.  B.  Pliillips. 

(From  Schwartz,  et  al,  Trans  Am  Neurological  A.ssoc.,  1961.) 

lesterol,  phospholipids,  erythrocyte  Uiiolcic  acid,  and  scrum  low-density  lipo- 
proteins. 

The  case  was  considered  then  to  be  one  of  the  Bassen-Kornzweig  syndrome. 
In  their  commentary,  Schwartz,  et  al  consolidate  some  of  the  knowledge 
extant  as  of  1963: 

They  note  that  neurological  abnormalities  were  present  in  all  but  one  of 
the  patients  reported,  which  at  tliat  time  totalled  eleven.  In  all  patients,  the 
first  neurological  symptom  had  been  unsteadiness  in  walking.  The  combination 
of  cerebellar  signs  (ataxia  of  gait,  trunk,  and  extremities,  with  titubation  and 
dysarthria),  severe  proprioceptive  deficit,  and  the  Babinski  sign,  especially  in 
combination  with  kyphoscoliosis,  is  similar  to  Friedreich's  ataxia.  The  clini- 
cal neurologic  findings  imply  degeneration  of  posterior  and  lateral  columns  of 
the  spinal  cord  and  spinocerebellar  pathways.  In  addition,  sensory  abnormali- 
ties indicated  that  peripheral  nerves  arc  involved. 
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The  muscular  weakness  presented  some  difficulty  in  their  analysis.  The  se- 
vere wasting  and  twitching  of  the  tongue  in  the  case  of  Schwartz  et  al 
suggested  that  the  weakness  might  he  ncui'al  in  origin,  but  they  concede  the 
possibility  that  the  limb  and  trunk  weakness  may  be  in  part  due  to  a 
myopathy.  The  ophthalmoparesis  is  again  somewhat  uncertain;  the  pupils 
were  normal,  and  ophthalmoplegia  in  other  hereditary  ataxias  may  be  my- 
opathic in  origin. 

With  respect  to  the  retinal  disorder,  they  note  that  pigmentary  changes  in 
the  retina  occurred  in  six  of  the  eleven  cases,  and,  in  one  additional  case, 
electroretinography  was  abnormal  despite  the  normal  appearance  on  fundu- 
scopic  examination.  The  patient  reported  by  Singer  et  al  had  no  retinal  dis- 
ease at  age  13,  but,  at  age  19,  retinitis  was  marked.  Therefore,  the  four  pa- 
tients without  retinal  lesions,  all  under  13  years  of  age,  were  still  considered 
to  be  at  risk. 

The  retinal  changes  have  been  variously  described  as  "atypical  retinitis 
pigmentosa  with  macular  involvement,"  "typical  retinitis  pigmentosa,"  "ret- 
initis punctata  albescens  with  retinal  pigmentary  degeneration"  and  "myopic 
choroiditis."  Ring  scotomata  and  contracted  visual  fields  have  been  common  to 
all,  and  the  pigmentary  changes  have  been  progressive. 

With  respect  to  the  hematologic  disorder,  acanthocytosis  has  been  present 
in  all  patients,  and  this  is  the  most  easily  identified  abnormality.  The  low 
erythrocyte  sedimentation  rate  and  absence  of  rouleaux  formation  have  been 
constant.  Studies  on  interconversions  of  acanthocytes  and  normal  erythro- 
cytes by  Switzer  and  Eder  have  shown  that  acanthocytes  can  be  converted 
to  normal  erythrocytes  by  the  addition  of  small  amounts  of  oleyl  ethers  or 
esters  of  non-ionic  detergents,  such  as  polysorbate  80  (Tween  80). 

As  for  the  lipid  disorders,  several  aspects  of  lipid  metabolism  are  ab- 
normal: 1.  There  is  a  deficiency  in  the  serum  low-density  lipoproteins.  2.  The 
relative  proportion  of  serum  and  red  cell  lipids  is  abnormal.  3.  There  is  im- 
pairment of  intestinal  absorption  of  fat.  Schwartz,  et  al  confirmed  the  low  con- 
centrations of  seruni  cholesterol  noted  by  previous  workers  and  emphasized 
the  discovery  of  Salt,  et  al  in  ascribing  to  the  marked  deficiency  of  beta- 
lipoproteins  the  specific  metabolic  defect  in  these  patients.  There  is  a  defi- 
ciency of  the  low-density  lipoproteins  (D  1.019-1.063)  and  of  a  very  low 
density  lipoprotein  (D  less  than  1.019).  The  lipoproteins  of  the  first  category 
may  be  completely  absent,  as  in  the  Bassen-Kornzweig  boy.  As  a  conse- 
quence of  decrease  in  low-density  lipoproteins,  the  serum  cholesterol  and  phos- 
pholipids are  markedly  reduced.  Of  the  eleven  cases  reported,  serum  choles- 
terol concentrations  \  aried  between  30  and  86  mg/100  ml. 

The  reduction  of  plasma  phospholipids  affects  the  three  major  individual 
phospholipids,  viz.,  lecithin,  sphingomyelin,  and  ccphalin.  The  absolute  con- 
centration of  all  phospholipids  has  been  reduced  in  all  patients  studied.  The 
relative  concentration  of  lecithin  has  been  decreased,  and  the  relative  con- 
centration of  sphingomyelin  increased. 

Analysis  of  erythrocyte  fatty  acids  by  gas  chromatography  was  undertaken 
in  five  patients.  The  only  significant  abnormality  was  a  reduction  in  linoleic 
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acid  in  all  five.  Ways  et  al  showed  that  the  percentage  of  linoleic  acid  in 
intlividual  phospholipid  fractions  was  diminished  in  both  acanthocytes  and 
cells  of  normal  appearance.  Becanse  the  lecithin  fraction  normally  contains 
about  75  jK-rcent  of  all  the  linoleic  acids  found  in  erythrocyte  phosjiholipids, 
they  su;j;u:c>t(Ml  tliat  the  alteration  in  relative  concentrations  of  the  individual 
phosi)holipids  iniii;ht  be  diicetly  related  to  the  reduction  in  linoleic  acid. 
Steatorrhea,  or  fatty  diaiiiica.  wa>  always  the  initial  symptom  and  was  pres- 
ent in  all  cases  with  onset  between  six  weeks  and  two  years.  Intestinal  ab- 
sorption of  P''^-labeled-fat  and  fatty  acids  wrh  studied  in  seven  patients  and 
was  markedly  impaired  in  all.  Stool  fat  was  increased  in  nine  cases.  Vitamin 
A  and  carotene  absorption  tests  in  all  six  patients  tested  were  markedly  defec- 
tive. The  duodenal  or  jejunal  mucosa  was  examined  histologically  in  five 
cases;  all  showed  slightly  irregular  villi,  with  the  columnar  cells  of  the  mucosa 
ha-\  inii;  an  unusually  pale  cytoplasm  which  appeared  to  be  vacuolated.  These 
findings  were  unlike  those  of  uncomplicated  celiac  disease. 

Although  it  was,  by  tliis  time,  generally  felt  that  the  inability  of  the  body 
to  form  the  beta-lipopi'otein  molecule  in  these  patients  was  fundamental  to 
the  defect  in  the  Basscn-Kornzweig  syndrome,  it  was  noted  too  that  infusion  of 
beta-lipoprotein  failed  to  correct  the  defect  in  lipid  absorption. 

Schwartz,  et  al  pointed  out,  with  regard  to  pathogenesis,  that  the  disorder 
seems  to  involve  at  least  four  lipid  membranes:  the  erythrocytes,  the  pig- 
ment layer  and  ganglion  cells  of  the  retina,  the  small  intestine,  and  myelin. 
Within  the  nervous  system,  the  disorder  seems  to  be  selective  in  causing  tract 
degeneration,  rather  than  involving  all  myelin  or  being  a  diffuse  neuronal 
disorder. 

They  note  that,  although  the  impaired  absorption  of  lipids  might  be  the 
cause  of  diminished  concentration  of  the  very  low-density  lipoproteins,  such 
striking  reductions  in  the  low-density  lipoproteins  and  the  neurological  and 
retinal  abnormalities  in  this  syndronre  do  not  occur  in  other  forms  of  steator- 
rhea. The  extremely  low  serum  lipid  values  are  below  those  which  have  been 
obtained  after  prolonged  li|)i(l  depi  i\  ation. 

They  attempt  to  explain  all  the  findings  on  the  basis  of  a  single  genetically 
determined  protein  deficiency,  in  this  case  the  low-density  lipoprotein  (beta- 
lipoprotein).  After  imrnunoelectroplioretic  analyses,  they  concluded  that  the 
protein  is  therefore  actually  deficient  and  has  not  merely  lost  its  functional 
lipid-binding  activities. 

How  the  deficiency  of  beta-lipoprotein  causes  the  Bassen-Kornzweig  syn- 
drome clinically  is  not  altogether  clear.  Two  possibilities  have  been  suggested: 
1.  Beta-lipoprotein  normally  contains  about  75%  of  total  circulating  lipids, 
and  the  deficiency  might  result  in  the  failure  of  transport  of  essential  lipids 
to  the  affected  tissues.  This  would  not  account  for  the  absorptive  defect  since 
beta-lipoprotein  is  not  known  to  play  a  role  in  absorption.  2.  It  is  possible  the 
lipid  membranes  of  various  tissues  normally  contain  a  protein  similar  to 
beta-lipoprotein  of  serum  and  that  the  tissue  lipoprotein  is  also  affected  in 
the  disease. 

As  to  treatment,  they  suggest  that  the  celiac  syndrome  is  diminished  by  a 


508 


ROBERT  M.  fSTURMAN 


low- fat  diet  but  not  alleviated  by  the  gluten-free  diet.  Adrenal  steroids  were 
tried  in  four  eases  with  no  definite  benefit.  DiGeorge  et  al  administered  a 
cottonseed  oil  emulsion  intravenously  for  39  consecutive  days.  They  reported 
"marked  clinical  imijrovement  and  conversion  of  acanthocytes  to  normal 
cells,  l)ut  thcie  was  no  change  in  the  level  of  beta-lipoprotein,  and  therapy 
had  to  be  discontinued  because  of  side-effects." 

In  August,  1963,  Sobrevilla,  Goodman,  and  Kane  (31)  in  Boston  reported  a 
case  of  the  Basscn-Kornzweig  syndrome  embodying  the  main  features  of  the 
condition  but  with  additional  caidiac  disturbances  of  a  severe  character 
which  precipitated  the  patient's  death.  The  dominant  picture  in  this  patient 
was  the  neurologic  syndi'onic  which  prompted  medical  therapy  at  the  age  of 
fifteen.  Historically,  Iiowcnci',  t^ait  disturbances  went  back  to  early  childhood. 
The  neurological  alterations  includetl  ataxia,  deep  tendon  arefiexia,  hypotonia 
and  loss  of  vibratory  sense,  with  wasting  of  the  leg  muscles  and  deformities  of 
the  feet.  These  stationary  symptoms  of  atypical  spinocerebellar  degeneration 
prompted  the  diagnosis  of  the  Roussy-Levy  syndrome. 

The  visual  disturbances  began  at  thirty  years  of  age,  with  "blurred  vision," 
diagnosed  as  due  to  right  macular  hemorrhage  and  left  macular  degeneration. 
The  signs  and  symptoms  of  \  isual  involvement  continued  to  progress,  with 
fundal  hemoi'rhaii;es.  On  the  last  admission,  the  visual  acuity  was  greatly 
diminished;  brown  pigment  ileposits  were  present  at  both  maculae. 

The  erythrocytes  in  this  case  had  the  typical  morphology  of  acanthocytes 
and  were  first  ol)sei  ve(l  in  the  patient  at  the  age  of  thirty.  The  osmotic  fragil- 
ity before  and  aftei'  incubation  was  abnormally  increased.  The  review  of  the 
previous  Idood  snieais  showed  the  red  cell  abnormality  to  be  present  in  all  of 
them.  Hyi^erglycemia,  glycosuria,  and  a  low  scrum  cholesterol  level  were  pres- 
ent, with  serum  proteins  of  6  gm^f . 

This  patient  did  not  have  steatorrhea  or  celiac  disease:  however,  the  pres- 
ence of  an  abnoimal  piothrombin  time,  which  did  respond  to  vitamin  K 
therapy,  suggested  abnormalities  of  absorption. 

Terminally,  the  patient  was  admitted  with  severe  cardiac  decompensation, 
cardiomegaly,  tachycardia,  gallop  rhythm,  and  orthopnea.  She  had  a  high 
venous  pressui'e  and  pi'olonged  circulation  time.  She  had  been  digitalized  and, 
after  admission,  pi-esented  symptoms  and  signs  of  digitalis  intoxication,  fol- 
lowed by  arrhythmias,  hypotension,  and  finally  cardiac  arrest. 

The  autopsy  findings  icveakMl  demyelinating  lesions  of  the  anterior  column, 
spinocerebellar  tracts,  and  loss  of  nuclei  in  the  anterior  horns  and  cerebellar 
molecular  layer,  with  loss  of  Betz  cells.  The  marked  o\)i\c  atrophy  and 
macular  changes  accounted  foi-  the  visual  disturbances.  The  cause  of  these 
lesions  was  not  precisely  known,  but  hereditary  predilection  was  well  es- 
tablished. The  relationship  of  these  lesions  to  the  low  beta-lipoprotein  value 
and  red  cell  acanthocytosis  was  again  well  documented  but  not  fully  ex- 
plained. A  moderate  erythroid  hyperplasia  of  the  bone  marrow  was  found  at 
autopsy. 

Sobrevilla  et  al  note  that  the  sedimentation  rate  is  low  in  Bassen-Kornzweig 
syndrome  because  of  the  prevention  of  rouleaux  formation  by  the  acanthocytes. 
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Estimation  of  the  serum  jiroteins  of  the  present  patient  showed  a  reduction 
in  all  the  fractions  of  the  globulins,  more  markedly  the  beta  and  gamma  frac- 
tions. 

The  similarity  to  spinocerebellar  ataxia  of  the  Fiiedreich  form  is  striking. 
Guillain  and  INIolaret  were  first  to  note  cardiac  distuilianccs  associated  with 
Friedreich's  ataxia.  A  review  of  the  incidence  of  cardiac  disturbances  in 
Friedreich's  ataxia  i'('\-('als  that  55  percent  of  the  patients  exhibited  major 
cardiac  abnormalities.  Russell  proposed  tiiat  "the  cardiac  and  neurological 
manifestations  probably  arise  from  an  error  in  a  genetically  determined  bio- 
chemical process  important  to  the  functional  and  structural  integrity  of  both 
the  nervous  system  and  the  heart." 

In  February  19()5,  Jk'croft,  Costello,  and  Scott  (32 1  from  the  Princess 
Mary  Hospital  and  Auckland  Hospital  of  Auckland,  Xew  Zealand,  reported  a 
17-month-old  ]\laori  child  with  Bassen-Kornzweig  syndrome.  In  addition  to 
acanthocytosis,  a-beta-lipoproteinemia,  hypocholesterolemia,  and  steatorrhea, 
he  had  incipient  neuropathy.  The  child  also  had  impairment  of  renal  func- 
tion, aminoaciduria,  and  suffered  from  recurrent  pulmonary  infections.  Their 
case  was  diagnosed  at  the  age  of  ten  months,  and,  because  of  the  unusual 
features,  died  at  age  one  and  one-half  years. 

At  age  ten  months,  the  Maori  child  appearetl  mentally  retarded,  weighed  11 
lbs,  5  oz  (5.2  kgj.  His  head  appeared  small,  and  the  occiput  was  flattened; 
slight  flexion  contractures  of  the  knees  wci'e  present.  The  deep  reflexes  were 
diminished  in  the  legs;  signs  of  bronchopneumonia,  with  bronchospasm,  were 
present.  Thei'e  was  no  evidence  of  retin()i)atliy.  Laboratory  investigations 
disclosed  classical  acanthocytosis,  virtual  absence  of  serum  beta-lipoproteins, 
profound  hypocholesterolemia,  considerable  reduction  of  serum  fatty  acid 
esters  and  serum  carotenoids.  Steatorrhea  was  present.  These  investigations 
confirmed  the  clinical  impression  that  the  child  was  suffering  from  the  Korn- 
zweig-Bassen  syndrome. 

Further  investigation  revealed  a  jiersistently  elevated  blood  urea.  A  gen- 
eralized aminoaciduria  was  present,  but  the  serum  amino  acids  were  normal, 
indicating  that  the  aminoaciduria  was  of  a  low-renal  threshold  type. 

During  his  stay  in  the  hospital  at  that  time,  the  child  had  several  episodes 
of  asthma,  which  responded  satisfactorily  to  treatment;  no  dietary  treatment, 
such  as  fat  resti'iction,  was  attempted,  but  vitamin  supplements  were  given. 

At  the  age  of  17  months,  he  was  readmitted  to  the  hospital  for  reappraisal  of 
renal  function.  At  that  time  he  was  suffering  from  otori-hea  and  basal  bron- 
chitis for  which  he  received  antil)iotics.  There  was  still  no  evidence  of 
retinopathy.  Blood  urea  was  40  mg/100  ml.  Urine  bacterial  count  was  10,000  ' 
ml. 

Three  weeks  ;ifter  admission  to  the  hospital,  he  suffered  an  exacerbation  of 
bronchitis  and  asthma,  which,  was  associated  with  cardiac  enlargement  and 
left  ventricular  failure.  He  responded  initially  to  digoxin  but  deteriorated 
again  and  died  on  the  seventh  day  of  the  illness. 

In  their  discussion  of  the  case,  Becroft  et  al  observed  that  the  low  serum 
cholesterol  level  fell  within  the  range  of  20  to  50  mg  per  100  ml  previously  re- 
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ported  with  the  Bassen-Kornzweig  8yn(lrome.  Ultrafontrifugal  analysis  of  the 
])atieiit's  sciiini,  using  a  density-gradient  method,  showed  that  the  small 
amount  of  cholesterol  present  was  associated  with  the  high-density  lipopro- 
tein (ali)ha-lii)oproteinl.  This  analysis  showed  no  detectable  low-density  lipo- 
pi'oti^n  (that  is,  heta-lipoprotein  I ,  and  no  chylomicra  were  present.  The  lipo- 
pi'otcin  pattern  was  similar  to  that  reported  by  Schwartz,  et  al  (1963)  and 
Salt  et  al  Il9(i0).  The  density-gradient  used  was  identical  to  that  employed 
by  ])r.  K.  W.  WaUon  in  investigations  on  the  case  reported  by  Salt  and  his 
eoUeagties.  Immunoelectrophoresis  also  failed  to  reveal  any  detectable  beta- 
lipo])rotein  in  their  patient's  serum. 

They  note  that,  in  normal  people,  seventy  percent  of  plasma  cholesterol, 
fifty  ]H'rcent  of  phospholipids,  and  virtually  all  of  the  plasma  carotenoids  are 
carrie(l  by  the  beta-lipoproteins.  The  immunological  sttidies  showing  virtual 
absence  of  the  protein  components  of  beta-lipojM'otein  in  their  jiatient  are 
compatible  with  the  hypothesis  that  one  of  the  major  defects  was  com])lete  ab- 
sence of  this  normal  transport  system. 

In  yotuig  children  without  the  ocidar  and  neui'ological  manifestations  of  the 
Bassen-Kornzweig  syndrome,  I'ecognit ion  of  acanthocytes  in  blood  films  is 
the  mo>t  likely  means  by  which  the  diagnosis  can  be  reached.  In  their  patient, 
the  n  il  cell-  were  i('c()gnize(l  as  abnormal  in  infancy  but  had  to  be  carefully 
dilfereiitiateil  from  "Burr  cells,"  "pyknocytes"  and  "microsphei'ocytes."  In 
acanthocytdsis,  the  cells  comprise  one-third  to  one-half  of  all  cells  and  will  be 
accomi)anieil  by  many  showing  normal  crenations.  In  the  "bui'i'"  cell  phe- 
nomenon, only  a  small  proportion  of  al)normal  cells  will  ha\-e  this  appearance; 
the  icmaiiider  will  show  a  wide  vai'iety  of  irregular  shapes,  among  which 
trian'^nlai',  cic-ceiit  ic,  and  helmet-shaped  cells  will  be  pi'oniinent.  In  "]iykno- 
cyto-i>,"  it  lias  iieen  .-lated  that  one-third  to  one-half  of  the  cells  will  resemble 
the  acanthocytes,  but  there  will  be  few  if  any  other  abnormal  cell  types. 

Acanthocytes  retain  their  abnormal  shape  when  incubated  in  normal  serum. 
Conversely,  the  serum  of  patients  with  this  disordei'  does  not  convei't  normal 
cells  into  acanthocytes.  The  abnormality  would  theidoiv  appear  to  be  inherent 
in  the  eiythrocyte  rather  than  in  the  serum.  It  had  been  shown  that  acantho- 
cytes can  be  converted  into  the  shape  of  normal  erythrocytes  by  exposure  in 
vitro  to  a  non-ionic  detergent  (Switzer  and  Eder,  19(i2l  and  in  vivo  by  ad- 
ministration of  cottonseed  oil  emulsion  intravenously  (DiGeorge,  ]\Iabry,  and 
Auerl)ach,  1961  I. 

Then,  too,  other  constant  hematological  features  in  acanthocy tosis  are  ab- 
sence of  rotileaux  formation  and  a  low  erythrocyte  sedimentation  rate.  The 
case  of  Becroft  et  al  had  an  ei'v tlu'ocy te  sedimentation  rate  of  3  mm  (Weste- 
gren)  at  the  height  of  a  ]-espiratory  infection.  Anemia  is  not  a  constant  fea- 
ttu-e  in  this  disorder.  The  anemia  in  Becroft's  patient  appeared  to  respond  to 
intramtiscular  iron  and  folic  acid  and  was  jirt'sumably  mitritioiial  in  origin. 

A  final  puzzling  feature  in  their  case  was  the  development  of  cardiac 
faihu'e  with  pulmonary  edenta  during  tlu>  tt'iininal  episode  of  bronchitis  and 
asthma.  This  complication  contril)uted  to  his  tleath.  Schwartz,  et  al  (19)  in 
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1961  mentioned  the  presence  of  cardiopathy.  Their  diagnosis  of  cardiomyo- 
pathy was  based  on  the  jiresence  of  a  loud  systolic  murmur.  AMiether  cardio- 
myopathy can  occur  as  a  complication  of  the  Bassen-Kornzweig  syndrome 
will  become  api)arent  only  as  a  greater  number  of  cases  are  recognized  and 
studied.  Cardiomyoi)athy  has  been  reported  in  other  malabsorption  states 
(McGiven,  1962). 

Becroft  et  al  favor  the  general  view  that  the  disease  is  due  to  an  autosomal 
recessive  gene.  They  accept  the  familial  occurrence  (Kornzweig-Bassen,  1957) 
and  frequency  of  parental  consanguinity  as  evidence  in  this  direction.  They 
agree  with  Salt  et  al  who  favored  Singer's  original  view  that  the  ocular  and 
nervous  disturbances  were  genetically  determined  and  agreed  that  a  factor  es- 
sential for  the  protluction  of  bcta-lipoprotein  was  also  essential  for  the  normal 
structure  and  function  of  nei've  cells.  However,  they  did  not  dismiss  the  pos- 
sibility that  these  disturbances  result  from  aI)normal  fat  absorption  and 
transport. 

Also  in  February,  1965,  Forsyth,  Lloyd,  and  Fosbrooke  1 33)  fiom  England 
reported  the  instance  of  a  7-year-old  boy  with  diarrhea  in  early  infancy  who 
was  found  to  have  a-beta-lipoproteinemia.  The  typical  features  of  the  syn- 
drome, that  is,  steatoi'rhea,  acanthocytosis,  retinal  degenerati^•e  changes,  and 
an  ataxic  neuropathy  were  all  present.  He  was  also  mentally  retarded,  a  find- 
ing reported  in  three  other  patients  with  the  condition.  His  jiarents'  mar- 
riage was  consanguineous. 

In  their  discussion  of  the  pathogenesis  of  the  various  features  of  the  syn- 
drome, they  agree  with  the  concepts  of  other  writers  in  imputing  to  the  pro- 
longed absence  of  beta-lipoprotein  from  the  serum  a  causative  role  in  the 
changes  found  in  the  erythrocytes,  retina,  central  nervous  system,  and  in- 
testinal tract.  They  assert  that  a  low  fat  diet  has  been  successful  in  relieving 
the  intestinal  symptoms  and  in  improving  growth  and  development  of  their 
patient. 

In  1966,  an  interesting  report  from  Holland  appeared  by  Van  Buchem, 
et  al  (34)  in  which  they  call  attention  to  cases  of  the  Bassen-Kornzweig  syn- 
drome where  only  pai't  of  the  classical  clinical  manifestations  are  present. 
Their  first  case  was  a  46-yeai-old  man  who  was  entirely  symptom-free  found 
to  have  a  remarkably  low  serum  cholesterol  level  (70-80  mg"rc)  during  a  mass 
screening  program.  Nine  years  earlier,  the  patient  had  been  treated  for  lymj^h 
node  swellings  in  the  neck  and  axillae.  After  extensive  laboratory  testing,  it 
was  noted  on  paper  electrophoresis  that  there  was  a  marked  reduction  of  the 
beta-lipoproteins.  A  chest  x-ray  revealed  extensive  fibrosis  in  both  upper  lung 
fields  with  prominent  hihii-  markings.  The  plasma  of  this  patient  was  found 
to  have  a  markedly  rcduccil  content  of  total  lipids,  cholesterol,  cholesterol 
esters,  phospholipids,  and  es])t'cially  ti'iglycerides.  The  lecithin-sphingomyelin 
ratio  was  decreased.  The  linolcic  acid  content  and  the  arachidonic  acid  content 
of  the  cholesterol  esters,  the  triglycerides,  and  the  phospholipids  were  markedly 
reduced,  but,  proportionately,  the  greatest  reduction  was  in  the  cholesterol 
esters  and  triglycerides. 
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Tlii>  first  i)atii'nt  then  had,  in  addition  to  the  biochemical  phenomena  of 
heta-Hpoprotein  deficiency,  a  compensated  increased  hemolysis  with  shortened 
life-span  of  the  erythrocytes,  as  found  in  only  a  few  patients  with  the  Bassen- 
Kornzweifi  syndrome.  Remarkably  enough,  in  this  patient,  the  reaction  to  the 
direct  Coombs"  test  was  po-itive  with  anti-gamma-globulin  serum,  a  reaction 
always  found  to  be  negative  in  other  similar  patients. 

Van  ]iuchem,  et  al  had  the  opportunity  to  examine  some  of  the  relatives  of 
this  patient.  The  l)rothers,  38  and  39  years  old  respectively,  also  had  a  de- 
creased beta-lipoprotein  content  of  the  serum  but  to  a  lesser  degree  than  the 
original  i)atient.  With  immunoelectrophori'sis  and  immunodiffusion,  the  serum 
of  the  fii'st  Ijrothei'  reacteil  with  a  1:8  dilution,  where  the  serum  of  three  nor- 
mal men  of  tlie  same  a'^e  iirou])  I'eacted  at  a  dilution  of  1:32.  The  brothers 
had  no  physical  aljnormalities  in  particular;  there  were  no  neurological  dis- 
turbances and  no  involvement  of  the  fundus  oculi  and  no  acantliocytosis.  How- 
ever, in  the  two  brothei-s,  the  ]dasma  cholesterol,  phospholipids,  and,  especially, 
tri.iilycerides  weiv  I'eiluceil.  ( 'ori-esponding  with  the  reduction  in  the  lipids,  the 
linoleic  acid  content  was  also  (k'creast'd. 

Their  comments  are  of  interest  because  they  call  attention  to  the  several 
degrees  of  beta-lipoprotein  deficiency.  Their  first  patient  showed  a  marked 
defirit  of  beta-lipoprotein  with  the  same  change  in  the  lipid  pattern  of  the 
plasma  and  erythrocytes  that  occurs  in  the  classic  Bassen-Kornzweig  syn- 
drome. However,  tlie  chai acteiistic  clinical  manifestations  of  steatorrhea  and 
neuropathy,  acantliocytosis.  and  atypical  rt'tinitis  j)igmentosa  were  not  pres- 
ent. Is.-(dbacliei-  et  al  proved  that  in  the  classic  cases  with  steatorrhea,  fatty 
aci(l>  and  dii;:lycei'ides  are  taken  up  by  the  intestinal  mucosa  and  converted 
into  triiilyceiidcs.  These  investigatoi's  believed  that  there  was  either  a  dis- 
tuiiiaiicc  in  the  tonnation  of  cliyUjiuicroiis  in  the  intestinal  mucosa  or  a  dis- 
turbcil  ivlca>e  of  cliylomicions  in  the  lymph  ^■(■ssels.  Due  to  this  blockade  in 
th<'  iviiiDwil  of  triglycerides,  the  fat  accumulates  in  the  intestinal  mucosa,  be- 
conun;j;  manifest  in  the  accumulation  in  the  epithelial  cells.  This  might  lead  to 
the  steatorrhea.  Their  concept  is  consistent  with  the  fact  that  in  the  first  case 
of  Van  Buchem  et  al  with  no  steatorrhea,  no  fat  accunnilation  in  the 
jejunal  mucosa  was  obser\-ed.  Thei'e  was  appai'ently  sutficient  beta-lipoprotein 
for  removal  of  the  fat.  This  explains  too  why  tlu'  patit'iit's  brothers  who  had 
oidy  mild  l)eta-lii>oprotein  deficiency  did  not  suffer  fi'om  steatorrhea.  Van 
Buchem's  patient  did  not  show  the  decreased  lactase  activity  of  the  jejunum 
obserx-ed  by  I.sselbaclier  et  al.  The  fatty  liver  found  by  Isselbacher  would  also 
be  the  i-esult  of  the  disturbed  removal  of  the  triglycerides.  Liver  fat  consists 
mainly  of  triglycerides  and  cholesterol  esters.  Van  Buchem's  jiatient  showed  a 
mild  steatosis  of  the  Ih'er  which  might  l)e  exidained  by  the  insufficient  syn- 
thesis of  pre-beta-lipoprotein.  ^'an  l^uchem  et  al  believed  the  evidence  is  im- 
jiressive  that  the  primaiy  disturliance  is  a  deficiency  of  beta-lipoprotein. 
That  this  is  really  a  deficiency  of  l)eta-lipoprotein  and  not  inability  of  the 
protein  to  bind  fat  is  shown  by  Immunoelectrophoresis. 

The  deficiency  of  the  lipids  in  the  plasma  is  understandable  since,  normally, 
l)eta-lipoprotein  contains  at:)Out  75  percent  of  the  total  circulating  lipids. 
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Issell)acliei'  et  al  believed  that  the  low  linoleie  acid  content  was  caused  by 
disttirbed  absorption.  In  Van  Buchcm's  patient,  who  also  showed  this  marked 
decrease  in  linoleie  acid  content,  there  was  no  disttn-bance  in  the  absorption  of 
the  fat,  xylose,  and  glucose.  They,  therefore,  instituted  a  four  weeks'  diet  con- 
taining a  fat  of  which  50  percent  of  the  fatty  acids  was  linoleie  acid.  The  serum 
and  erythrocyte  lipids  were  determined  before  and  two  and  four  weeks  after 
beginning  the  diet.  Analysis  of  the  fatty  acid  composition  of  the  lipids  demon- 
strated the  marked  influence  of  the  diet  rich  in  linoleie  acid.  The  linok'ic  acid 
content  of  the  iiliospholipids,  the  cholesterol  esters,  and,  especially  the  tri- 
glycerides increased  strikingly,  whereas  the  oleic  acid  content  in  all  these 
fractions  decreased.  The  fatty  acid  pattern  changed  markedly  under  the  in- 
fluence of  the  diet:  the  stearic  acid  and  oleic  acid  content  decreased  signifi- 
cantly and  the  linoleie  acid  and  arachidonic  acid  contents  increased. 

These  results  were  felt  to  indicate  that  the  intestinal  mucosa  of  their  pa- 
tient was  indeed  able  to  absorb  linoleie  acid,  in  view  of  the  sharp  increase  in 
the  linoleie  acid  content  of  the  eiythrocytes,  the  serum  triglycerides,  and 
cholesterol  esters  when  sufficient  linoleie  acid  was  present  in  the  diet.  Why 
the  linoleie  acid  content  is  reduced  in  these  ])atients  and  why  there  is  a  shift 
in  the  lecithin-sphyngomyelin  i-atio  in  plasma  and  erythrocytes  remains  un- 
known. Linoleie  acid  deficiency  in  itself  does  not  cause  a  decrease  in  the 
lecithin-s]ihyngomyi'lin  ratio  of  plasma  and  red  blood  cells. 

Van  Buchem  et  al  note  that  thei;i])y  directed  at  the  cause  is,  of  course,  im- 
possible. To  cure  the  pos.Nible  steatorrhea,  a  low  fat  diet  has  proved  to  be 
the  best  method;  it  is  followed  by  consi(leral)le  improvement  in  the  general 
condition.  Isselbaclu'r  et  al  began  with  the  premise  that  fatty  acids  with  chain 
lengths  less  than  L'-I'I  are  normally  not  esterified  in  the  intestinal  nuicosa 
and  reach  the  liver  via  the  portal  \-ein  as  nonesterified  fatty  acids  bound  to 
albumin.  Therefore,  they  gave  their  patient  a  diet  with  80%  octanoate  (C-8j 
and  2%  decanoate  iC-10).  With  30  to  45  grams  of  these  mi'dium-cliain  tri- 
glycerides, the  jiatieiit  soon  gained  weight,  and  the  loss  of  fat  in  the  stools  de- 
creased from  20  to  8'^ .  After  eight  months,  the  general  condition  had  improved, 
and  muscular  strength  increased,  but  the  neurologic  disturbances  remained  un- 
changed. 

The  observations  of  Van  Buchem  et  al  of  beta-lipoprotein  deficiency  in 
three  brothers  correspond  with  the  observations  of  Kuo  and  Basset  who  found 
it  in  one  male  and  two  female  members  of  a  family  and  those  of  Salt  and  co- 
workers 1 10 1  who  found  beta-lipoprotein  dcfieieiuy  in  the  two  parents  of  the 
young  patient  who  had  the  classic  Bassen-Koinzweig  ^yndromc.  These  data 
make  it  probable  that  an  autosomal  recessive  gene  with  varial)le  iicnetrants 
is  involved  in  this  hereditary  disease. 

Since  it  has  become  clear  that  many  degrees  of  beta-lipoi)rotein  deficiency 
exist,  even  in  subjects  who  are  entirely  symptom-free,  it  is  probable  that 
this  deficiency  does  not  occur  as  i-arely  as  has  been  sujiposed.  Only  if  traces 
of  beta-lipoprotein  are  present,  or  if  it  is  entii-ely  alisent.  do  steatorrhea, 
neuromuscular  disturbances,  acanthocytosis,  and  retinal  changes  develop.  A 
slighter  degree  of  beta-lipoprotein  deficiency  may.  however,  be  associated 
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also  with  the  charaoteri.stic  lipid  pattern  of  the  plasma  and  red  blood  cells,  and, 
the  greater  the  deficiency,  the  more  characteristic  the  pattern. 

If  there  is  no  beta-lipoprotein  present  or  only  traces  of  it,  the  full-blown 
Bassen-Kornzweig  syndrome  develops.  A  constant  feature  of  this  syndrome  is 
disturbed  fat  absorption,  with  accumulation  of  fat  in  the  epithelium  of  the 
intestinal  mucosa,  and  acanthocytosis;  ultimately,  neuropathy  and,  usually, 
disturbances  of  the  ocular  fundus  resembling  retinitis  pigmentosa  develop. 

If  there  is  still  about  ten  to  twenty  percent  of  beta-lipoprotein  jiresent, 
steatorrhea,  fat  accumulation  in  the  epithelium  of  the  intestinal  mucosa,  neuro- 
logical disturbances,  and  acanthocytosis  are  absent.  The  changes  in  the  lipids 
and  fatty  acid  patterns  in  plasma  and  red  blood  cells,  however,  are  the  same 
as  those  present  in  the  absence  of  beta-lipoprotein. 

Van  Buchem  et  al  reiterate  that,  after  consumption  of  food  containing  much 
linok'ic  acid,  tlu'  linoleic  acid  content  of  the  erythrocytes,  as  well  as  the  serum 
cholesterol  esters,  ithospholipids,  and  triglycerides  increase  considerably. 

Beta-lipoprotein  (k'ficiency  is  an  hert'ditary  disease;  probably  an  autosomal 
recessive  gene  is  involved. 

Summary  and  Conclusions 

The  description  in  1950  by  the  original  authors  of  the  Bassen-Kornzweig 
syndrome  entailed  the  basic  elements  of:  1.  A  neuromuscular  disorder  re- 
sembling Friedreich's  ataxia.  2.  A  retinitis  pigmentosa-like  condition  of  the 
eyes.  3.  Acanthocytosis.  4.  Steatorrhea. 

From  the  outset,  there  was  insight  into  the  hereditary  nature  of  the  condi- 
tion and  its  relation  to  and  dependence  upon  consanguinity.  Then,  in  1952, 
Singer  and  his  grou]i  reported  a  remarkably  similar  case  and  gave  the  de- 
scripti^•(■  term  of  "acaiithrocyte"  to  the  abnormal  red  cells.  In  1957,  Korn- 
zweig  and  Bassen  reported  on  the  brother  of  their  original  case,  carefully  de- 
lineating the  progression  of  the  syndrome  over  the  intervening  seven-year 
period. 

In  1958,  Jampel  and  Falls,  in  addition  to  reporting  an  extremely  interesting 
follow-up  of  the  patient  of  Singer,  Fisher,  and  Perlstein,  drew  attention  to 
the  phenomenally  low  blood  cholesterol  level  of  37  mg%,  which  was  charac- 
teristic of  the  condition.  Another  case  of  acanthrocytosis  was  described  by 
Drucz,  who  contracted  the  designation  to  "acanthocytosis"  in  1959. 

It  was  ill  1960  that  Salt  and  his  group,  bt'sides  re]X)i'ting  an  additional  case 
of  the  clinical  syndrome,  called  attention  to  the  fundamental  role  of  the 
deficiency  in  beta-lipoprotein.  Their  investigation  of  the  defective  fat  ab- 
sorption and  transport  made  it  possible  for  them  to  enlarge  the  previous  con- 
cept of  the  syndrome.  They  considered  a-beta-lipoproti'inemia  to  be  an  in- 
born error  of  metabolism  with  a  recessive  mode  of  inheritance.  The  primary 
gene  effect  appeared  to  be  an  inability  to  form  the  beta-lipoprotein  molecule 
and  was  probably  concerned  with  the  protein  moiety.  Correspondingly,  choles- 
terol and  the  phospholipids  of  the  serum  were  markedly  reduced.  They  em- 
phasized that  the  diagnosis  of  a-beta-lipoproteinemia  should  be  suspected  in  a 
patient  with  steatorrhea  associated  with  a  very  low  serum  cholesterol. 
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In  1960.  M'lvv  and  his  ^rouji,  in  addition  to  reiioi'tino;  anotluT  case  with  the 
syndrome,  fuilher  clahoratccl  the  many  biochemical  aljiiormahties  of  the  con- 
dition, includin<2;  det'ecti\'e  intestinal  ahsoiption  of  lipids,  inci'eased  tolerance  to 
carbohydrates  and  a  pecnliar  increase  in  the  urinary  excretion  of  copper,  as 
well  as  the  elevation  of  certain  enzyme^  in  tlie  serum.  ]vleanwhile,  the  con- 
cept that  lipids,  pai'ticularly  essential  fatty  acids,  have  a  structural  function, 
had  contimiou>ly  j^ained  support.  The  systems  invol\-ed  in  Mier's  i)atient  and 
in  the  Bas>en-Kornzwt"i^  syndrome  generally  were  extremely  dependent  on 
these  substances  foi'  l)Otli  structural  and  functional  i)urposes.  It  became  clear 
that  the  sui-face  of  the  erythix)cytes  was  largely  composed  of  lipids,  and  that 
nervous  tissue,  both  in  the  brain  and  spinal  cord  and  in  the  retina  of  the 
eye,  weiv  liki'wise  I'ich  in  unsatui'ated  fatty  acids.  The  specialized  membrane 
formed  by  the  Scliwann  cells  of  peripheral  iier\-es  was  also  rich  in  lipids  and 
therefore  dependent  on  these  substances  f(n'  adcrjuate  structure  and  function. 
In  this  way,  the  profound  disturbances  in  the  multiple  organ  systems  con- 
cerned in  the  Bassen-Kornzweig  syndrome  were  gradually  brought  together 
into  a  meaningful  pathophysiologic  pattern  which  could  be  best  explained 
on  the  basis  of  a  fundamental  deficiency  in  the  all  important  beta-lipoi^rotein. 

In  1961.  Schwartz  and  his  grou]i  had  the  opportunity  to  re\-iew  the  second 
patient  reported  by  Bassen  and  Kornzweig,  and,  in  addition  to  consolidating 
the  A-arions  phases  of  the  syndi'ome,  pointed  out  that  the  Bassen-Kornzweig 
syndrome  is  of  moi'e  th;in  oi-dinary  imi^ortance  because  it  is  the  lii'st  of  the 
hereditary  ataxias  in  which  a  clue  existed  as  to  the  nietal)olic  abnormality. 
By  1963,  Schwartz  and  his  group,  after  ftu'ther  laboi-atoi'y  .-studies  of  the  second 
Bassen-Kornzweig  case,  delnieated  the  abnormalities  ni  lipid  metabolism  and 
called  attention  to  the  imj^ortant  diagnostic  point  that  acantliocytosis  had  been 
present  in  all  instances  of  the  .syndrome  and  that  this  was  the  most  easily 
identified  aljnormality.  The  low  erythrocyte  sedimentation  rate  and  absence 
of  rouleaux  formation  tended  to  be  constant  findings. 

In  1963,  Sol)re\-illa  and  his  group  repoi'ted  a  case  of  the  Bassen-Kornzweig 
syndrome  embodying  the  main  features  of  the  condition  ljut  with  additional 
cardiac  disturbances  of  a  severe  character  which  precipitated  the  patient's 
death.  As  a  result,  autopsy  findings  became  available  for  the  first  time,  re- 
vealing demyelinating  lesions  of  the  anterior  column,  spinocereljellar  tracts, 
and  loss  of  nuclei  in  the  anterior  horns  aiul  cerebellar  molecular  layer  with 
loss  of  Betz  cells.  A  moderate  erythroid  hypei'plasia  of  the  bone  marrow  was 
found,  as  well  as  marked  optic  atrophy  and  macular  change>  in  the  eye. 

In  1965,  Becroft  and  his  groti])  reported  an  incidence  of  the  Bassen-Korn- 
zweig syndrome  in  a  IT-month-old  Mtioi'i  child  from  Auckland.  New  Zealand. 
The  child  had  all  of  the  clinical  and  laboratory  findings  of  the  Basscai-Korn- 
zweig  syndrome  and  demonstrated  that  the  condition  is  not  in  any  sense  i)ecu- 
liar  to  a  geograi)hic  area  or  an  ethnic  grouj). 

Then,  in  1966,  the  interesting  report  from  Holland  of  ^'an  Buchcm  and  his 
group  drew  attention  to  cases  of  the  Bassen-Kornzwi'ig  syndrome  where  only 
part  of  the  classical  clinical  manifestations  are  present.  From  the  standpoint 
of  therapy,  they  stressed  the  desirability  of  a  low-fat  diet,  which,  at  the  very 
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least,  reduces  the  steatorrhea  and  improves  the  nutritional  status  of  the  pa- 
tient. Along  with  Isselbacher  et  al,  they  pursued  the  theory  that  medium- 
chain  triglycerides  are  not  normally  esterified  in  the  intestinal  mucosa  and  can 
therefore  be  better  assimilated  by  these  patients.  Experience  has  shown  that 
such  a  diet  does  indeed  tend  to  improve  their  general  condition,  but  the 
specific  neurologic  disturbances  remain  unchanged. 

It  has  thus  bcconK'  clear  that  many  degrees  of  beta-lipoprotein  deficiency 
exist,  even  in  subjects  who  are  entirely  symptom-free;  thus,  it  is  probable  that 
the  deficiency  is  not  quite  so  rare  as  has  been  supposed.  Only  if  traces  of 
beta-lipoprotein  are  present  or  if  it  is  entirely  absent  do  steatorrhea,  neuro- 
muscular disturbances,  acanthocytosis,  and  retinal  changes  develop,  that  is, 
the  full-blown  Bassen-Kornzweig  syndrome.  A  slighter  degree  of  beta-lipo- 
protein deficiency  may,  however,  be  associated  also  with  the  characteristic 
lipid  pattern  of  the  plasma  and  red  blood  cells,  and,  the  greater  the  tleficiency, 
the  more  characteristic  the  pattern. 
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Bilateral  Complete  Internal  Carotid  Artery  Ocelusions 
in  a  Patient  with  Transient  Neurologic  Deficits 

LAWRENCE  D.  JACOBS,  M.D. 

The  increased  use  of  angiography  in  the  diagnosis  of  cerebral  disease  has 
led  to  the  occasional  discovery  of  unanticipated  severe,  unusual,  or  multiple 
lesions  of  the  cerebral  circulation.  The  patient  reported  here,  presenting  with 
transient  neurologic  deficits,  had  complete  occlusions  of  both  internal  carotid 
arteries.  The  majority  of  such  patients  survive  for  only  short  periods  of  time 
or  have  severe  neurologic  deficits  (1-10).  This  patient  represents  the  small 
group  who,  despite  the  severity  of  their  lesions,  show  only  mild  neurologic 
deficits  (4,  (>-8,  11,  12). 

Case  Report 

A  65-ypar-old  woman  was  liospitalizi-d  on  A|>ril  24,  1967,  with  somnohmce,  ronfusion, 
(lys|.|i,isia,  and  in<itor  M  izun  s.  Twi  lx  i  yi'ars  pi('\  iously  slic  had  the  acute  onset  of  mental 
and  riinnmuiiral  Kin  deliciis  and  drlerls  HI  iiKiliir  and  srns(ir>-  tunelmn  im  Ihe  rijjht  side. 
She  nni.ri.\ed  i:,|.idt\  an.l  was  dis-hartied  three  Weeks  laK  i'  with  sHiiht  iiahl-sided  weak- 
ness and  s|ieei-h  hnuied  to  >ini|>li.'  sentences.  Four  months  laii  r  hi  r  onl\  deheits  were  a 
hesitanc.\-  ni  imliatuit;  s|H'ech.  word-finding  diftiiadly,  and  a  nnld  paresis  on  the  right. 
She  finii  tioned  wi  ll  .1-  ,1  hous  wife  (hu'infi  the  ensiiiiifi  11  >iars  until  s  ^ cral  hours  prior 
to  ill.'  adiiu-ioii  Hi  Aliiil  I'.ii;:  when  she  ln'came  somnoliail.  slow  of  speeeli,  confused, 
and  d\--iiliasie.  She  li;id  ilirei^  <;eneralizi 'd  seizures  walli  ino\-enieiils  which  be^an  on  the 
riiihi  Mdi  of  ilir  iMcr  ,111,1  -|nv;id  lo  llie  amis  ami  li-iis.  each  lasliiis  len  minutes.  Following 
the  tir-i  -ii/iiie,  ill,  IV  , 'o  1 1  - 1 ;  1 1 1 1  iwiiciiinfj  of  tile  11  ti  li  t  side  of  Mil'  faci>  for  tlio  next  few 
liours.  At  the  iiiii,'  of  aiimissioii  ihi  re  weiv  i  pisodi  s  of  rli\  l hiiiic,  clomc  twitcliing,  starting 
on  both  sides  of  the  forehead  and  ,  \-elids  aii,l  spi ,  a, liiiii  lo  ilie  i mht  side  of  the  mouth, 
tongue,  palate,  and  u\ula.  The  e]ii-odes  of  iwiichmi;.  lasiuifi  (id  lo  90  seconds,  recurred 
every  2  to  3  minutes;  >he  remained  conscious  and  looked  alioul  duriuii-  tlie  episodes. 

When  tested  on  multiple  trails,  nu  nial  deficits  inchuled:  (a)  disorientation  for  calendar 
date,  day  of  wei  k,  time  of  ila\-  and  place,  (li)  i  rrois  in  siin|)le  calculations  and  reversals 
of  thr,  !■  and  four  leti,'r  wdrds,  (r)  poor  pi  rforiiiance  on  commands,  especially  those  of 
cro~~in<;  ili,  iiii,lliiie,  and  (,1)  lulalerally  iiosilixc  laie-hand  responses.  She  used  words  in- 
correctly, her  seiiteni-e  stiiicliire  w,is  awkward,  and  her  speech  was  erratic  with  a 
bursting  ([uality.  Tlie  nghl-sided  exfremilies  wi  re  we.ik  with  greatest  delicit  in  the  hand 
which  moved  jioorly  in  coonlin.iled  molions.  I'.iin.  lemiierature.  and  A'ibratory  sensibilities 
were  decreased  on  the  right  side;  ;i  Habmski  sign  was  present  on  the  right.  The  remainder 
of  the  neurological  exaiuinat  ion  w.as  norm.d. 

The  carotid  pulsrs  were  not  p.alpable  above  the  hwel  of  t\u-  thyroid  cartilage. 
Th,  1,  w,  IV  s\si,ili,'  bniiis  with  thrills  pres-nl  m  l)oth  carolid  .art.  lies  bel,>w  llie  level  of 
the  ih\i,ii,l  ,ar!ilaue:  ,a  soft  systolic  murmur  was  heard  ,at  the  base  of  Ihe  heart.  The 
blood  ]ires-uiv  w  ,is  220  S'l.  The  remainder  of  the  physical  exaniin.i I  ion  was  normal.  Com- 
pression of  e.ach  I'arotid  .artery  for  tWc  seconds  indued  no  new  signs.  ( )plinialmodynamom- 
eter  readings  m  each  e\c  wa  re  n<irm,d.  Inl  r,i\a.noiis  in.jia'lion  of  li.iO  mg  Amobarbital 
(Amytal®)  induced  markeil  .aphasia  ,aiid  imav.ased  th,  rmlit -si,  1,  ,1  w,  akne.ss. 

The  lumbar  ]iuncture  on  .admission  showed  slightly  xant hacliromic  tlunl:  two  days  later 

From  the  Dep.iri  iin  iit  of  Xeiimlojiy.  The  Mount  Sinai  School  of  M(>dicine  and  City 
Hospital  Center  at  Fhiihiiist ,  Xew  ^"ork. 

This  study  was  supi.orted  by  T.S.P.H.S.  Training  firant  No.  NB-05072. 
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this  liad  cli^arod.  Oponiiifi-  iHTssiirc  was  SO  mm.  The  (-(n'ol^-ospinal  fluid  protinii  was  33 
nig%,  sugar  was  133  iiig'  ;.  Tlir  clccl  rocnccphalograiii  on  ailniissKJii  sliowcd  a  large  amount, 
of  polyspiivi'  sharp  waxes  and  snigic  s|iik(>s  ui  tlic  let!  lidHlal  ami  h  iiipoial  leads  and 
bursts  and  runs  of  1.25-3  cps  up  to  1.50  microvolts  in  frontal  ,iiid  anli  rioi  Icniporal  reiiions 
on  the  left  side.  Iic|i(  al  diet idi'iiccphalogram  the  day  of  discliaigc  showed  some  mrrea.se 
in  the  abnormality  with  l.insis  of  1.5-4  cps  up  to  150  mna-oxolts  an.l  5-7  rps  up  to  70 
niicro\-olls  in  the  frontal  and  temporal  regions.  This  acti\il.\  \\;is  noted  iiio,-.il\-  on  the 
left,  but  occasionally  on  the  right  side.  Triphasic  sharji  waves  occurred  mdeiiendcntly  on 
the  left  and  right.  Tlie  skull  x-ra\s,  brain  sc'an,  and  routine  lal)orator\-  studies  were 
normal. 

The  Neuroradiologic  Examination 

The  left  carotid  angiogram  disclosed  complete  occlusion  of  the  left  internal  carotid 
artery  (Fig  1,  arrow).  The  needle  tip  is  seen  in  the  common  carotid  artery  slightly  below 
the  bifurcation.  Narrowing  is  present  at  the  origin  of  the  left  external  carotid  arteiy.  The 
right  carotid  angiogram  dis(dosed  complete  occlusion  of  the  right  internal  carotid  artery 
(Fig  2,  black  arrow).  Tlu'  needle  tip  is  seen  in  the  common  carotid  arter>-  below  the 
bifurcation.  There  i>  maiked  narrowing  at  the  origin  of  the  right  external  carotid  artery 
(white  arrow).  A  rmhi  lirachial  angiogram  (Fig  3)  demonstrated  the  enlarged  right 
vertebral,  basilar,  and  i.Dsienor  (■niiiiiiuincat mg  aiierie,-.  Tlie  right  x'erlebral  ai-li'r.\-  is  en- 
larged to  th(>  greatest  di.tiiec  and  i-  a p] ndxiiii.i I (  1\'  llie  >iy.i-  of  a  ndiiii.d  cdiiiiiion  carotid 
artery.  At  the  circle  of  Willis  the  enlai-ed  poMenor  r(,i,imuiiieaiiiig  .arliTH's  liU  both 
the  anterior  and  middli_'  cerebial  aitiiKs,  ihii-  i|  ilxiiii;  ihe  anieiinr  e(  ivl  iiuiii  wiih  its 
circulation.  The  vertebrobasdar  circulatKJii  ,suii]ihes  the  eiiiire  cerebral  nrculal  ion  ;  there  is 
no  collateral  circulation  between  the  internal  and  external  carotid  system.-;.  The  latei:d  \  iew 
(Fig  4)  demonstrates  the  anterior  cerebial  circailat  i(]n  filling  bilaterally-  through  the  iiosterior 
communicating  artraies.  Again,  there  is  no  e\  idence  of  <-ollateral  (arculation  between  the 
internal  and  external  e.iidlid  aileiial  sy  stems. 

An  aortic  an  h  sludy  \  la  .i  catheter  introduced  into  the  left  femoral  artery  anfl  threaded 
to  the  aortic  arch  showed  the  origins  of  the  innominate,  l)oth  common  carotids,  the 
vertebrals  and  the  subclavian  arteries  to  be  normal. 

Hospital  Course 

The  facial  twitching  stopped  after  the  int  i  iniaious  in.ie<'tioii  of  15  nig  Diazeiiam 
(Valium®).  Twitching  re.urred  2  and  IS  hours  later.  It  w.is  l.  ss  .-^rvere.  and  was  stopped 
abruptly  each  tune  all.  r  the  m  t  ra\aa],,u,<  inject  ion  of  5  iim  of  1  z,  |  .a  i ,  l-'aia.d  twitching 
recurred  24  hours  after  admission,  lasted  ninet\-  miinites.  and  slopped  slowl.w  In  gi-neral, 
the  clinical  status  improMil  rapidly.  Within  tic  lirst  24  hour-  the  sin  ni:lh  in  Ihe  right 
arm  and  leg  improved  lo  ihe  i ireadinission  status  and  did  not  cli.ange  thereafter.  I-Sy  the 
tenth  hospital  day  the  ]ialieiir.  .|h  cch  and  mental  function  had  n  ached  the  pre.idiui.s- 
sion  level.  One  month  after  disiharne  ihe  only  deficits  were;  stuinbling  o\-er  words,  mild 
dysnomia,  and  mild  d.xstaxia  on  the  rii;ht. 

Discussion 

The  severity  of  symptoiiis  following  occhi.sion.'^  of  ma.ior  vcs.sels  to  the 
brain  is  detefiuiiuMl  by  the  iiattifc  and  c[uantity  of  collateral  circulation  that 
can  be  estaljlished  and  the  time  it  takes  for  the  complete  occlusion  to  occur 
(4,  13).  Three  of  five  inoid<;eys  iccovered  completely  after  sudden  complete 
occlusion  of  both  carotid  and  vertebral  arteries  for  thirty  minutes  (14).  Similar 
results  were  reported  by  Cooper  (15),  Andreyev  (16),  and  Gardner  (171. 
Djemann  (10)  reported  the  only  case  of  acute  bilateral  carotid  occlu.sion  in 
I  human;  the  patient  died  rapidly  with  loss  of  brainstem  ftmction. 
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Fi(^.  1.  Lrfl  carotid  anniograin  demonstrating;  complete  occlusion  of  the  left  internal 
carotid  artery  (arrow).  Lateral  \'iew. 

Tlic  ])aticiit  fe]K)ft('(l  heir  had  collateral  circulation  sufficient  to  sustain  life 
with  inoiicratf  ncuroloti'ic  deficit.  It  is  probable  that  both  carotid  occlusions 
were  of  lonii-standin<i  duration.  The  character  of  the  colhiteral  circulation 
l)ears  this  out  since  the  posterior  circulation  could  not  have  made  so  striking  a 
coni])ensatory  enlariienient  in  a  short  period  of  time.  How  slowly  the  collateral 
enlargements  occurred  or  whether  the  carotid  occlusions  were  present  develop- 
mentally  or  in  early  life  cannot  \k'  ascertained.  The  character  of  certain 
collateral  channels  have  l)een  interpreted  as  implicating  congenital  carotid 
occlusions  (18,  19 1.  However,  there  is  no  general  agreement  that  such  col- 
lateral patterns  are  features  exclusively  of  congenital  occlusions. 
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Fig.  2.  Right  carotid  angiogram  demonstrating  complete  occlusion  of  the  right  internal 
carotid  artery  (dark  arrow)  and  stenosis  of  the  right  external  carotid  artery  (white  arrow). 

In  patients  with  unilateral  carotid  artery  occlusions,  the  collateral  circula- 
tion was  most  often  via  the  external  carotid  arteries  to  the  ophthalmic  or 
meningeal  arteries.  Mount  and  Taveras  (20)  found  collateral  circulation  via 
(a)  the  ciiolc  of  Willis,  (b)  the  meningeal  branches  of  the  anterior,  middle,  and 
posterioj-  corel)ral  arteries,  (c)  the  external  carotid  artery  via  the  ophthalmic 
arteiy  and  its  hi-aiiches  with  the  internal  and  external  maxillaiy  and  sujierior 
temporal  aitcrics,  iil)  the  middle  meningeal  artery  and  the  meningeal  l)ranch 
of  the  internal  carotid  artery,  and  (e)  unnamed  arteries  i)assiiig  through 
the  dura  and  anastomosing  with  vessels  pn  the  surface  of  the  l)rain.  Other 
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Fl(i.  3.  Right  lir.icliial  aiijiiojiram  (1( 'ni(Hi>l ral i  s  llic  lai'fiv  imlii  \rii,  laal  (RY),  l)asilar 
(B)  and  left  i:H)>lrii()r  (•ninniuiiita  i  iiii;  arli  iics  (  PC).  Antcnoi-iio-hiK.r  \  aw. 

;>tu(lics  liavc  .-ticsMal  the  Iciitoinciiiugeal  and  it'te  minibile  tuiastomos^is  pri- 
marily via  the  i-xtcriial  carotid  circulation  (21). 

The  patient  di>cu.<sed  here  had  collatei'al  su])ply  only  A'ia  the  posterior  cir- 
culation and  the  circle  of  AA'illis.  I)oniiz;er  (11  )  and  Wriiiilcy  (23)  rejiort  siniilai' 
cases  with  mininial  deficits  in  whom  the  major  collatt'i'al  contribution  was 
via  the  po>tcrior  ciiculation.  In  both,  the  basilar  artery  was  compromised, 
the  iid'ei'ioi-  and  .-ujicrior  cerebellar  arteries  wei'e  enlarged,  and  the  external 
cai'otid  system  cont  l  ilmted  to  the  collateral  supply. 

Other  j)atient  imports  illustrate  the  vai'iety  of  clinical  signs  and  sym])toms 
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Fig.  4.  Right  In-ai-liial  aiifjiofiram  demonstrates  filling  of  the  verteliral  (\ )  and  basilar 
(B)  arteries  which  supply-  cuculation  to  the  cerebrum  via  the  posterior  coniinunicating 
arteries  (PC).  Lateral  \-ie\v. 

and  comi)ensatory  vasculai'  changes  which  occtii'  with  carotid  occlusions  (1-121. 
In  the  largest  series  of  carotid  artciy  occhisions  xM-oiidaiy  lo  at hcioscdci-osis 
(16)  there  were  16  cases  of  hihiteral  ocadnsioiis  out  of  ()4t)  icpoittMj.  Tliirteen 
of  these  had  long-standing  hihiteral  cai'otid  ailcry  disease.  Those  with  good 
CoUaterals  had  minimal  deficits  and  those  with  impairt'd  collaterals  had 
severe  deficits.  Three  patients  had  old  occlusion  of  one  carotid  and  an  acute 
occlusion  on  the  other  side.  In  anotlier  series  (8),  the  mode  of  onset  in  patients 
with  l)ilateral  intei'ual  carotid  arteiy  occlusion  was  sudden  in  6,  e|)isodic 
in  4,  and  ])rogressive  in  1.  In  none  id'  these  cases  of  bilateral  occhrsious  did 
■symptoms  occur  prior  to  tliosc  leading  to  the  disco\-ery  of  the  l)ilateral  lesions. 
'Possibly  the  jiatient  rej)orted  here  had  oc(dusions  of  l)oth  carotid  arteries  at 
the  time  of  the  initial  hemiparesis  12  years  before  her  present  illness. 

Grand  mal  and  focal  seizures  have  been  observed  in  unilateral  and  bilatei'al 
carotid  occlusive  disease  (24-261.  Symptoms  of  epilepsia  partialis  continua, 
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as  observed  here,  have  not  l)een  reported  as  a  manifestation  of  bihiteral  ca- 
rotid occhisions. 

The  efficacy  of  anticoagulants  and  endarterectoniy  in  cases  with  carotid  oc- 
clusion is  open  to  controversy  (6-8,  27,  281.  The  jiatient  in  this  report  did  well 
without  such  interventions. 

Summary 

A  patient  with  complete  bilateral  internal  carotid  artery  occlusions  and 
conspicuously  large  posterior  communicating  arteries  is  described.  There  was 
no  collateral  contribution  from  the  external  carotid  system  and  the  anterior 
and  middle  cerebral  circulation  was  entirely  via  the  enlarged  posterior  com- 
municating arteries.  Symptoms  w^ere  mild  and  there  was  a  12  year  interval 
between  an  initial  hemiparesis  and  a  bout  of  ejiileiisia  i)artialis  continua 
which  brought  the  patient  to  our  attention.  Thei-e  was  lapid  ini])rovement  with 
conservative  management. 
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Jaundice  and  Congestive  Failure  after  Cardiac 
Valve  Replacement 

Edited  by 
FRANKLIN  M.  KLION,  M.D. 

A  44-year-ol(l  man  was  admitted  to  the  hospital  for  dysiinea,  cough,  and 
weakness.  At  the  age  of  nine  he  had  acute  rheumatic  fever,  and  ,at  age  27 
he  was  hosjiitahzed  Ix'cause  of  fever  and  rash.  He  was  treated  with  penicilHn 
for  a  ])rol)al)le  endocanhtis.  Twelve  years  later  he  had  an  episode  of  anterior 
chest  i)ain  believetl  to  be  a  myocardial  infaictinn.  Atrial  fibrillation  was 
noted  one  year  later.  Two  years  prior  to  entry  he  had  severe  shortness  of 
breath,  weakness,  and  fatigue.  Ten  months  latei'  the  aortic  and  mitral  valves 
were  replaced  with  Starr-Kdwards  vah-e  pi'ostlieses.  Following  the  operation, 
the  patient  wa>  inipio\'ed  hut  subsecuieiitly  hecanie  disabled  because  of  severe 
dyspnea.  Six  weeks  ])ii()r  to  admission  he  was  hospitalized  because  of  anemia, 
anterior  chest  jiain,  and  peripheral  edema.  No  evidence  of  hemolysis  was 
found,  and  he  continued  to  receive  digoxin,  diuretic,  and  anticoagulant  ther- 
apy. Several  weeks  pi  ior  to  entry  he  noted  anorexia  and  dark  urine.  One  week 
before  admission  a  nonproductive  cough  developed  with  increasing  dyspnea 
and  tem])erature  elevations  to  101°F. 

He  a]>peaiv(|  acutely  ill.  The  blood  pres.^ure  was  105/70,  pulse  88/min  and 
irregular,  ic-pii at ion>  2(1  inin  and  tenijjerature  101°F.  He  was  dyspneic 
sitting  upi'ii^lit  in  beij  and  In.-  neck  \-eins  were  distended.  The  sclerae  were 
ictei-ic  anil  no  cyanosis  or  peteclnae  were  evident.  The  lungs  were  clear,  and 
the  heart  was  enlargeil  to  periaission.  The  point  of  maximum  im]itdse  was 
in  tln'  fifth  left  intercostal  space  in  the  anterior  axillary  line.  A  grade  II  early 
Ijlowing  diastolic  niurnnir  was  heard  at  the  third  left  intercostal  space,  and 
an  intermittent  liigh-pitcheil  nonholosystolic  murmui'  was  also  present  at  the 
apex.  The  prosthetic  \'a!\'e  sounds  wei'C  normal. 

The  li\-er  was  felt  four  fingerbreadtlis  lielow  tlu'  rii^ht  costal  margin,  and  the 
spleen  was  not  pal|)ate(l.  The  femoral  and  pedal  ])ulses  were  normal.  No 
edema,  chilibinLT.  or  calf  tenderness  was  pi'esent. 

The  hemoglobin  was  9..")',,  the  white  blood  count  12,lo0  with  66^r  neutro- 
philic leukocytes,  2'',  band  forms,  31%  lymphocytes,  and  \'',  monocytes. 
The  red  blood  cells  showed  moderate  polychi'omasia,  jioikilocytosis,  and 
hyiiocln'oniia.  The  ]ilatelet  count  was  208,000/ nun-'  and  the  reticidocyte 
count  ')' r  .  The  ui  ine  specific  gravity  was  1.014  and  the  sediment  containi'd 
moiv  than  30  red  blood  cells  and  3  to  4  gi'anulai'  casts  per  high  jiower  field. 
Xo  I'ed  blood  cell  casts  were  present.  The  ui'ine  contained  bilimbin  and 
urobilinogen  in  a  dilution  of  1:20.  The  erythrocyte  sedimentation  rate  was 
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44  mm/hr.  The  blood  urea  nitrogen  was  42  nig'^r ,  and  the  blood  sugar  108  nig%. 
The  serum  sodium  was  130  mEq/1,  ]iotassium  4.2  mlu\,  1,  chlorides  87  niEq/l, 
and  carbon  dioxide  29.5  raEq/1.  The  total  serum  bilirul)in  was  3.4  mg',  with 
2.6  mg%  direct  reacting.  The  serum  alkaline  phosphatase  activity  was  8.9 
Bessy-Lowry  units,  the  sgot  48  units,  and  prothrombin  time  19  seconds 
(control  12  seconds  I.  The  serum  albumin  was  4.0  gm';  and  globulin  2.7  gm'^c. 
Three  l)lood  cultures  were  sterile.  A  Coombs'  test  was  negative. 

A  chest  x-ray  showed  the  heart  to  be  t'nlarge(l  with  prominence  of  the  left 
ventricular  border.  The  pulmonary  vasculature  was  pidunnent  bilaterally, 
and  the  lungs  were  clear.  The  electrocardiogram  demon.'^trated  atrial  fibril- 
lation, with  occasional  ventricular  |)remature  contractions.  There  was  light 
axis  deviation,  ST  segment  depression,  and  biphasic  T  waves  in  leads  2,  3,  avf 
and  V.^-V, . 

Digoxin  and  anticoagulant  therapy  was  continued.  The  following  day  he 
was  afebrile.  He  lost  three  pounds  of  weight  during  the  first  tlu'ee  days.  The 
neck  veins  were  distended  and  pulsatile,  and  the  ^•l■nou^  picssui'c  was  240  nun 
H:;0  and  the  cii'culation  time  was  45  seconds.  There  was  a  slight  improvement 
in  his  clinical  condition,  and  he  was  no  longer  dyspin'ic  at  rest;  but  did  not 
lose  any  further  weight  with  intermittent  mei'cuiial  injections  oi'  daily 
chlorothiazide.  The  liver  remained  enlarged  and  ]ndsatile  in  systole.  A  i-iglit 
heart  catheterization  was  j)erformed  on  the  20th  hospital  day.  The  right 
atrial  presstue  was  20  mm  Hg,  the  right  ventricidai'  and  pulmonary  artery 
pressures  were  120  mm  Hg  and  the  ])idnionaiy  wedge  pi'essure  was  40  mm  Hg 
with  a  veiT  tall  V  wave.  A  retrograde  aortic  cathetei'ization  demonst I'ated  a 
small  regurgitant  jet.  The  half-life  of  Cr-''  tagged  vr<\  cells  was  20  days, 
consistent  with  mild  hemolysis.  One  wt'ek  later,  repaii-  of  a  2  cm  dehis- 
cence of  the  ])Osterioi'  run  of  the  miti'al  Starr-Kdwards  ball  valve  was  ]ier- 
formed.  At  surgery,  prior  to  the  o])erative  repair,  the  right  atrial  ])i'essure  was 
41/9  mm  Hg  (mean  251,  right  ventricle  70 -'7  mm  Hg,  left  ati-itnn  75  18  nun  Hg 
with  a  high  V  wa^•e  and  brachial  arteiy  112  72  mm  Hg.  The  aoi'tic  ball 
valve  was  intact  and  the  ti'icusjjid  \-alve  was  normal  but  functionally  in- 
com]ieteiii,  Pii-toperatively  the  apical  and  ])ai-asternal  mtu'murs  disappeared, 
but  a  -nil.  eaily  diastolic  blowing  murmiu'  ])ei'sisted  at  the  left  sternal  border. 
He  received  penicillin  and  stre])t()mycin  thera])y,  but  developed  a  low  grade 
fever  with  occasional  elevations  to  102°F.  A  chest  x-i'ay  showed  an  infiltrate 
in  the  right  lung  l)ase  and  fluid  in  the  right  costoplu'enic  angle.  Duiing  the 
second  j^ostoperative  week,  he  lost  ten  ]ioimds  of  weight  and  the  li\-ei'  ileci-eased 
considerably  in  size.  Slight  e(lema  of  the  ankles  pei'sisted.  Se\-eral  blood  cul- 
tures were  sterile  and  a  icpeat  of  the  chest  x-i'ay  showed  (deai'ing  of  the 
infiltrate  in  the  right  base,  l)ut  ]XM'sistence  of  the  right  pleural  ettusion.  The 
hemoglol)in  was  10  gm';,  and  the  white  blood  count  10.800  with  a  shift  to  the 
left.  He  remained  feln-ile  anil  tetracycline  therapy  was  begim.  ()n  the  31st 
postoperative  day,  he  suddenly  developed  chest  pain  and  became  unrespon- 
sive. An  electrocardiogram  showed  ventricular  fibrillation.  He  was  treated 
with  closed  cardiac  massage  and  external  defibrillation.  He  remained  coma- 
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tose  and  icpcat  clcctrociirdioiirains  showed  atrial  fibrillation  with  multiple 
ventricular  contractions  and  runs  ol  ventricular  tachycardia.  Two  days  later 
cardiac  arrest  recuircd,  and  he  died  on  the  33rd  postoperative  day.  A  blood 
culture  drawn  several  days  earlier  grew  AlcaUgenes  fecalis. 

Dr.  Richard  P.  Lasser''':  Let  us  begin  with  an  analysis  of  certain  aspects 
of  this  patient's  histoiy.  In  addition  to  chronic  heart  disease,  he  is  said  to 
lla^•e  had  a  myocardial  infarction  at  39  years  of  age.  The  clinical  syndrome 
interpicted  as  myocardial  infarction  could  have  resulted  from  a  coronary 
arteiy  embolus.  Myocardial  infarction  may  occur  without  coronary  disease 
due  to  aortic  insufficiency,  with  a  wide  pulse  pressure  and  low  diastolic 
pressure.  However,  usually  in  this  circumstance,  there  is  a  history  of  severe 
decubitus  angina.  Severe  aortic  stenosis  also  ean  jtroduce  myocardial  in- 
farction without  occlusion.  Tiiest'  infarcts  are  usually  subendocardial.  On 
the  other  hand,  angina-like  chest  pain  oecms  in  patients  with  mitral  valve 
disease  and  i)ulmonary  hypertension.  This  pain  occurs  with  effort,  is  more 
protracted  than  tyjiical  angina,  and  may  not  ivspond  to  niti'oglycerine.  It  is 
believed  due  to  right  \-('nti'icular  ischemia-angina  of  the  right  ventricle.  There- 
fore, nntral  stenosis  with  stvere  pulmonary  hyi)ertension  can  i)roduce  a  syn- 
drome mimicking  myocardial  infarction,  and  it  is  not  unlikely  that  this  is  the 
explanation  in  this  patient. 

Two  yeais  ])rior  to  admission  he  developed  severe  shortness  of  breath,  weak- 
ness, and  fatigue  due  to  left  ventricular  failure,  with  pulmonary  congestion. 
Atrial  fibrillation  was  noted.  Since  aortic  stenosis  or  aortic  insufficiency  alone 
only  occasionally  ]iroduces  auricular  fil)rillation,  this  suggests  significant  in- 
voh'emeiit  of  the  mitral  valve,  even  though  the  distinctive  murmurs  of  mitral 
steiio>i>  ari'  not  described.  Ten  months  later,  this  valve  as  well  as  the  aortic 
vah'e  was  icplaced.  Because  it  is  not  uncommon  to  underestimate  the  degree 
of  aortic  iiisutliciency  prioi  to  the  time  of  mitral  valve  surgery,  two  valves 
may  have  to  be  impaired,  e\en  though  one  has  anticipated  only  single  valve 
involvement.  Mitral  stenosis  protects  against  the  hemodynamic  effects  of 
aortic  insufficiency;  since  the  stroke  volume  is  very  small,  the  cardiac  output 
is  low  and  there  is  not  much  regurgitation.  The  murmur  may  be  so  ciuiet  that 
it  is  disregarded.  However,  once  the  mitral  valve  is  repaired,  a  mild  aortic 
insufficiency  is  aggravated  and  aortic  rejjaii-  must  also  be  performed. 

The  patient  was  improved  following  the  operation,  but  subseciuently 
became  disabled  because  of  se\-er('  dyspnea,  tlevelojjed  severe  heart  failure, 
a  diastolic,  blowing  murmur,  and  an  intermittent  high-pitched  nonholosystolic 
murmur.  The  prosthetic  valve  sounds  were  normal  which  is  an  important  ob- 
servation since  a  clot  on  eithei-  one  of  the  valves  might  alter  these  sounds. 
Clotting  of  the  ]nosthetic  valves  occurs  in  about  three  percent  of  ])rosthetic 
valve  implantations  and  is  usually  a  cause  of  rapid  demise.  It  may  occur  with 
or  without  anticoagulant  therapy. 

*  Assi.stant  Attending'  Pln'sician  for  Canliologv,  Tlie  Mount  Sinai  Hospital,  New  York, 
N.  Y. 
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The  diastolic  niui'inur  heard  along  the  left  sternal  border  may  l)e  the  clue 
which  would  explain  his  very  severe  failure.  If  he  had  a  partial  dehiscence  or 
partial  rupture  of  the  prosthetic  aortic  valve,  the  nun-nun-  would  be  due  to 
aortic  insufficiency.  With  aortic  insufficiency,  he  would  have  left  ventricular 
decompensation.  This,  of  itself,  can  produce  dysfunction  of  the  prosthetic 
mitral  valve  due  to  a  high  diastolic  pressure  in  the  left  ventricle.  Starr  and 
DeBakey  have  noted  diastolic  murmurs  postoperatively  in  about  25  percent 
of  patients  with  aortic  implants.  In  a  small  number,  dehiscence  was  noted. 
Some  amount  of  regurgitation  must  occur,  but  cannot  always  be  demonstrated. 
Only  when  there  is  severe  failure  or  a  loud  murmur  are  aortic  angiograms  per- 
formed  to  actually  demonstrate  a  regurgitation  jet. 

The  diastolic  murmur  which  was  heard  might  also  represent  pulmonic  in- 
sufficiency, secondary  to  pulmonary  hypertension.  This,  however,  should 
diminish,  not  increase  after  mitral  valve  replacement. 

The  nonholosystolic  nuu-mur  at  the  apex  probably  resulted  from  disruption 
of  the  mitral  valve  sutures.  Mitral  valve  dehiscence  is  another  significant 
cause  of  death  following  prosthetic  valve  implantation. 

In  all  likelihood,  the  marked  icterus  was  due  to  congestive  failure,  with 
tricuspid  insufficiency  producing  acute  distention  of  the  liver.  A  cholestatic  type 
of  jaundice  is  common  in  heart  failure.  It  has  been  proposed  that  if  the  biliary 
secretory  i)ressure  is  exceeded  by  a  very  high  systemic  venous  ])ressure  (and 
therefore  a  high  hepatic  venous  pressure),  there  may  be  imjiairment  of  biliary 
secretion.  The  jaundice  might  be  a  reflection  of  serum  hepatitis,  although  the 
incubation  period  would  be  extiemely  long.  Infectious  hepatitis  is  also  pos- 
sible, though  congestive  failure  is  the  most  likely  cause. 

Anemia  is  another  complication  of  valve  implantation.  Hemolytic  anemias 
have  been  described  following  prosthetic  repair  and  teflon  patches,  but  usually 
they  are  mild.  The  anemia  may  be  severe  where  there  is  a  dehiscence  of  the 
valve.  It  is  believed  that  the  very  high  speed  jet  breaks  the  led  cells  and 
causes  a  form  of  the  so-called  microangiopathic  anemia.  Usually,  this  is  ac- 
companied by  a  shortening  of  the  red  cell  survival  time. 

The  marked  hematuria  needs  an  exjilanation.  Profound  failure,  as  well  as 
anticoagulant  therapy  can  of  course  produce  hematui-ia.  However,  since 
thromboembolism  is  a  well  known  complication  of  prosthetic  valve  implanta- 
tion, I  would  not  be  surprised  if  he  had  renal  infarcts.  This  might  account  for 
the  moderate  azotemia  which  could  also  be  accounted  for  by  the  profound  heart 
failure. 

The  electrocardiogram  showed  a  right  axis  deviation  consistent  with  mitral 
valve  disease  and  pulmonary  hypertension.  The  right  heart  catheterization 
performed  postoperatively  showed  very  marked  pulmonary  hypertension, 
higher  than  the  systemic  pressure.  This  indicated  a  chi'onic  state  of  pulmonary 
hypertension,  secondary  to  mitral  valve  disease,  which  did  not  resolve  fol- 
lowing the  operation.  The  very  tall  V  wave  in  the  left  atiial  lucssure  curve 
represents  a  regurgitant  jet  and  indicates  dehiscence  of  the  pi-osthetic  valve. 
The  retrograde  aortic  catheterization  disclosed  a  small  amount  of  aortic 
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insufficiency.  AVith  these  findings,  repair  of  a  2  cm  dehiscence  of  the  mitral 
^•alve  was  jicrformed. 

Following  the  second  operation  the  i)atient's  faihue  resolved  and  he  seemed 
improved,  l)ut  was  febrile.  Blood  cultvnes  were  steiile.  Endocarditis,  another 
complication  of  valve  surgery,  should  always  be  suspected.  The  only  sign  of  a 
superimposed  bacterial  endocarditis  may  Ix'  a  low-grade  fever.  The  patients 
with  endocarditis  following  prosthetic  valve  replacement  are  generally  not 
very  sick  and  show  only  a  few  red  cells  in  the  urine.  The  spleen  is  usually 
not  enlarged  and  sjilinter  hemorrhages  and  petechiae  arc  uncommon.  Since 
he  was  febrile  for  a  prolonged  period  of  time  without  apparent  reason,  I 
think  endocarditis  was  present.  These  days,  most  patients  receive  large  doses 
of  prophylactic  antistapliylococcal  antibiotic  agents  pre-  and  postoperatively 
to  inhibit  seeding  by  St(ip]i.  (tnri  iis.  About  two-thirds  of  the  cases  of  endo- 
cai'ditis  are  caused  by  Staph.  (nir(  iis.  Finally,  in  this  case,  Alcaligenes  fecalis 
was  cultured  and  I  believe  that  this  was  the  responsible  organism.  Since  other 
cases  have  l;)een  rejiorted  with  this  jiarticular  organism,  it  cannot  be  con- 
sidered a  contaminant.  Previously,  3.()  percent  of  jiatients  died  postoperatively 
from  fatal  endocarditis.  Since  the  extensive  use  of  prophylactic  antibiotic 
thiTapy,  the  mortality  has  been  re(luce(l  to  0.2  ]iercent. 

The  patit'nt's  death  can  \k'  explained  by  a  nuinl)er  of  nu'chanisms.  He  could 
have  had  a  coronary  einbolisni.  ('(iroiiary  eml)olization  is  a  definite  complica- 
tion of  jirosthetic  implantation.  >ince  clots  usually  form  around  the  ring  or  on 
struts  of  the  ^•al\•e  it-elt'.  part iculai'ly  if  endocarditis  is  present. 

In  conclusion.  I  think  he  had  chronic  rheumatic  heart  disease,  with  replace- 
ment of  the  mitral  and  aoi'tic  valve-  by  pro.-tlietic  devices.  Dehiscence  of  the 
prosthetic  vah'es  lecl  to  iinti'al  and  aortic  insufficiency,  and  to  jirofound  heart 
failure.  The  liver  wa>  conge.-ted  with  central  lobular  necrosis  and  bile 
stasis  secondary  to  the  >e\H're  failure.  In  addition  he  had  renal  infarctions.  He 
also  had  inilmonary  hypertension  with  ]iathological  changes  in  the  pulmonary 
arterial  tree.  Finally,  he  developed  bacterial  endocarditis  and  succumbed 
following  a  coronary  embolism. 

Dr.  Kabiian  Fcinlx  r(i" :  Thank  you,  Dr.  Lasser.  Are  there  any  cjuestions? 

Spfokcr  jroin  tJu  Floor:  In  a  recent  Journal  of  The  American  Dental 
Association,  two  jiatients  died  as  a  result  of  valvular  dislodgement  from 
bacterial  endocarditis.  Tlie  bacteremia  followed  a  dental  j'ji'ocedure. 

Dr.  Lasser:  This  is  ci-rtainly  possible.  Any  dental  procedure  or  urinary  tract 
])i-oce(lure  can  pi'oduce  a  bacteremia.  However,  once  the  A'alve  is  endothelial- 
ized,  the  incidence  of  bactei'ial  endocarditis  dro])s  very  significantly.  There- 
fore, if  piophylaxi-  i.-  maintained  for  three  weeks,  the  incidence  of  endo- 
car(btis  will  be  significantly  decreased. 

Dr.  Ft  iiibcrii:  At  autopsy,  no  cutaneous  lesions  were  noted,  and  the  pleural 
and  peritoneal  cavities  were  free  of  fluid. 

*  Sonior  Resident.  Deiiartment  of  Pathology,  The  Mount  Sinai  Hospital,  New  York. 
X.  Y. 
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Fk;.  1.  Infarct  oi'      In.  v  -In  i\\  m-^  ii.  en  ii  p  i^Imih,  mli  .nul  nil  mli  >  ( heniotoxvlin  and  eosin 

X  100). 

The  spleen  was  markedly  enlarged,  weighing  800  gram?.  The  capsular 
surface  eontaincMl  incal  aiva-  of  calcified  dcpi^it-.  indicating  an  old  peri- 
splenitis. The  paicnchynia  \va>  fiiin,  pniplc,  and  fongc-tcd.  At  one  pole  there 
was  a  well-circumscribed,  firm,  yellow  lesion  with  puckering  of  the  overlying 
surface,  which  microscoi)ically  was  an  organizing  nonseptic  infarct. 

The  kidneys  were  slightly  enlarged  and  in  the  upper  pole  of  the  right  kidney 
there  was  a  small  acute  infarct  (Fig  1).  The  remaining  glomeruli  were  in- 
filtrated by  acute  inflannnatory  cells.  This  reactive  glomerulitis  was  due  to 
the  septicemia.  Tlieie  wa>  also  marked  deposition  of  iron  in  the  pi'oximal  con- 
voluted tubules,  indicating  an  intravascular  hemolysis,  jiresumptively  second- 
ary to  the  prosthetic  valves. 

The  liver  was  I'ulai'ged,  weighing  2,o00  gi'ams.  On  srction,  the  hepatic  veins 
were  dilated  and  thi'  walls  wcic  sclerotic.  Tln'  parenchyma  was  brown  and 
firm.  There  was  centrolobuhir  atrophy  of  the  pai'enchynial  cells,  and  fibrosis 
around  the  central  veins  consistent  with  chronic  passi\-e  congestion,  A  large 
number  of  acute  infiannnatoi'y  cells  were  found  in  the  poi'tal  tracts,  and  hepatic 
sinusoids,  with  areas  of  focal  liver  cell  necrosis  and  acute  inflammatory  cells 
reflecting  a  generalized  septicemia.  No  organisms  were  found  in  {\iv>c  areas. 
An  iron  stain  revealed  iron  in  the  Kupffer  cells  secondary  to  hemolysis. 

The  lungs  showed  serjuelae  of  mitral  valve  disease.  They  were  reddish 
brown  and  firm.  There  was  marked  intimal  fibrosis  of  the  large  pulmonary 
arteries  and  ])roliferation  of  the  elastic  fibers  in  the  smaller  arteries,  typical 
of  chronic  pulmonaiy  hypertension.  The  alveolar  septums  were  fibrotic,  and 
the  alveoli  containeil  iion-laden  macrophages  as  a  result  of  rupture  of  pulmo- 
nary capillaries  and  bronchial  \-eins. 

The  heart  wa>  markedly  enlarged,  weighing  810  grams.  The  resected  aortic 
land  mitral  valves  revealed  old  rlieiunatic  disease.  The  tricuspid  and  pulmonary 
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■'t(i.  3.  ]M\-oc;ir(lial  infarct  show- 

l-rlicliilr    iic,r(i~l,~    (if  lll.\-OC'ai'- 

lil"  ai'il  an  :i(aii(  iiillamma- 
■  cell  iulillialiou  ( liiaiiatoxvlin 
eosm  X  100). 


vah'cs  were  unrcniarkal ilc  The  ri.^ht  ventricle  was  liypertrophicd  and  dilated. 
The  i)uhnonai-y  outflow  tract  and  left  atrium  were  also  dilated.  The  Starr- 
Edwards  vah-fs  were  intact.  A  thrombus  was  attached  to  the  atrial  side  of 
the  prosthetic  mitral  valve  and  partially  occluded  the  opening.  Microscop- 
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ically,  the  throinl)us  contained  oluni]is  of  gram-negative  bacteria  which  on 
culture  proved  to  he  AlcaUai m  s  fmilis  (Fig  2).  The  left  ventricle  was  dilated 
and  hyjiertrophied.  There  wriv  piUchy  areas  of  subendocai-dial  fil)rosis.  The 
posterior  lateral  wall  contained  an  acute  infarct  which  extended  from  the  base 
of  the  mitral  valve  to  near  the  apex  (Fig  3).  The  remaining  myocardimii 
revealed  hypertro])hy  with  scattered  areas  of  fibrosis  and  myocytolysis.  The 
coronarj'  arteries  disclosed  only  a  minimal  degree  of  atherosclerosis. 

Final  Diagnoses: 

1.  Chronic  rheumatic  cardiovalvi-lar  disease. 

2.  Acute  septic  thrombosis  of  mitral  valve  prosthesis  (Alcaligenes 

fecalis } . 

3.  Recext  infarcts  of  spleex  and  right  kidxey. 

4.  Acute  myocardial  infarct  of  posterolateral  wall  of  left  ventricle. 

Received  for  publication  May  14, 1968 


Unusual  Problems  in  Surgery 


CASE  NO.  15 

Spleiiosis  and  Intestinal 
Obstruction 

Autotransplantation  of  splenic  tis- 
sue within  the  peritoneal  cavity  fol- 
lowing traumatic  rupture  of  the  spleen 
has  been  termed  "splenosis"  (1).  Al- 
though the  implanted  splenic  nodules 
are  usually  numerous  and  widespread, 
they  rarely  produce  symptoms.  In 
most  of  the  52  reported  .cases,  splenic 
inii)lants  were  discovered  at  postmor- 
tem examination  or  dm'ing  surgery  for 
other  conditions  (2-15).  The  following 
case  is  an  example  of  intestinal  ob- 
struction which  was  caused  by  sple- 
nosis. 

C.\.SE  NO.  15 

A  12-year-old  girl  was  adniittod  1o  Elm- 
hurst  Hospital  on  May  l.">.  I'Mu  I m cause  of 
abdominal  pain.  Two  dn\  -  li.  ion  admission 
to  the  hospital  slie  hetiaii  Id  ha\i'  episodes 
of  ((dii  ky  lu\\(  1  alidiiniiiiai  pain  and  vomit- 
ing. Sli(  \\a>  ui\rn  an  cnrina  at  home  which 
resulted  in  I  hr  pa>>asi'  "I  a  sniali  amount 
of  stool,  "rill-  I'oiiri^y  alidominal  pain  jiei- 
sisted  but  ne\-er  lncaine  loi  ahzed. 

P.AST  History;  in  Anuu-i,  KKil  iho  pa- 
tient fell  down  a  lhi;lii  of  woodon  >li>|is  and 
subscc|uentl\-  coiniilaiiMil  o|  a  Jiain  ill  I  hr  iv- 

to  I'diiihiir-I  llo>|i|lal.  Ailcr  a  period  of  oh- 
serx  alioii  I  hr  .Hai;no>i>  of  liaiimatic  rupture 
of  till'  .-plriai  \\a>  iiiadr  and  ihr  jialirnl  was 
opi  raird  upon.  Thr  ]irritonral  r;i\-ity  con- 
taiiird  200  re  of  l.l()0(h  Lacrralioiis  of  the 
>iip( nor  and  inferior  judrs  of  tlii'  spleen 
were  foiunl  and  splenectomy  was  performed. 

From  the  Deiiartment  of  Surgery,  The 
Mount  Sinai  Hospital,  Xrw  York,  N.  Y., 
and  The  Mount  .^mai  Sri\  ic..s  at  City  Hos- 
pital Center,  Elm  hurst,  Queens,  N.  Y. 


The  postoperative  course  was  relatively  un- 
e\entful.  The  child  remained  well  until  the 
onset  of  her  present  symptoms. 

Physical  examination:  The  patient  was 
a  well-nouri.shcd,  well-developed  girl  com- 
plaining of  alidominal  pain  and  appearing 
somewhat  deli>-drate(l.  Her  temperature  was 
99°F. ;  pulse  rate  was  96  per  minute; 
respiratory  rate  was  22  per  minute  and  her 
blood  pressure  was  110/70  mm  Hg.  Pertinent 
phy.sical  findings  were  limited  to  the  abdo- 
men. A  well-healed  left  paramedian  upper 
abdominal  surgical  scar  was  present.  The  ab- 
domen was  soft,  slightly  distended,  and  gen- 
erally tender,  but  no  rebound  tenderness 
coulil  br  elicited.  Xo  masses  were  palpable 
williiii  \\ic  alidonirn.  The  bowel  sounds  were 
h\  poa(  li\-r.  Thr  rectum  was  empty.  Labora- 
tory studies  on  admi-ssion  revealed  the  fol- 
lowing values:  Hemoglobin  12.4  gm/100  cc; 
white  blood  cell  count,  13,300/cu  mm  with 
64 neutrophils,  5%  stabs,  29Tr  lympho- 
cytes and  2Vr  monocytes.  The  urinalysis 
was  normal.  X-ray  films  of  the  abdomen 
showed  .several  distended  loops  of  jejunum 
containing  air-fUiid  levels  and  some  gas  in 
thr  >pleiiir  llrxuir  of  the  colou  which  in- 
dicaird  a  paiiial  small  intestinal  obstruc- 
tion. 

Hospital  course:  The  patient  was 
treated  with  intravenous  fluids  and  naso- 
gasliii'  drcornprrssioii.  Rehydration  was  ac- 
coiiiphsh((l  aftii  >r\('ial  hours.  Conserva- 
ti\-r  iiratimni  was  then  continued  in  the 
liojir  Ihat  thr  jiarlial  oljstruction  might  be 
rrlir\i'd  with  nasogastric  decompression. 
X-iay  liliiis  of  the  abdomen  after  12  hours 
of  lliriap>-  re\  ealed  increased  distention  of 
the  small  liowid  loops  and  no  gas  in  the 
colon.  (Fig.  lA.  IB) 

An  exploratory  laparotomy  was  per- 
formed through  an  extension  of  the  pre- 
\ious  left  paramedian  incision.  A  small 
amount  of  rh:n-  amber  fluid,  which  was 
sterile  on  cullure,  was  present  in  the  peri- 
toneal ca\ily.  The  peritoneum  beneath  the 
incision  was  com]ili'trly  frrc'  nf  adhesions. 
The  jejunum  and  iij'per  jiorlioii  of  the  ileum 
were  markedly  tlistrndrd,  and  a  mass  of  col- 
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Fig.  lA  and  B.  Abdominal  x-rays  taken  in  the  supine  and  upright  positions  show  evi- 
dence of  small  bowel  obstruction. 


cm  X  1  cm  X  V2  cm  and  scNoral  other  nod- 
ules measuring:  2  to  .3  mm  in  diameter.  (Fi<i. 
3)  All  were  of  firm  con.-i>tene>-  and  dark  red 
color.  Microscopic  1  xaminaMun  showed  loose 
fihroadi]  in,-(.  ii>.-ui'  coiiiainmii  cAuid  and 
lol)Hlated  m.i-.-e-  of  splenic  tissue  which 
were  composed  of  a  \a.scular  red  pulp  with 
prommeni  sinusoids.  There  were  numerous 
Malpifihian  follicles  with  i)rominent  germi- 
nal centers,  some  of  which  had  no  ci  ntral 
arterioles.  ( Fig.  4)  The  diagnosis  was  sple- 
nosis  and  chronic  inflammation  of  the 
omentum. 

Discussion 

The  first  cases  of  splenosis  were  re- 
ported in  1896  by  Albicclit  (16 1  and 
in  1907  l)y  Scliilling  1 17 1.  In  both  in- 
stances nunifroiis  splenic  nodules  were 
foinid  at  atitopsy.  There  was  no  his- 


lapsed  small  bowel  loojis  was  jiresent  in  the 
right  lower  abdomen.  Approximately  30 
purjile  nodules,  ranging  in  size  from  1  mm 
to  I'/i  cm  were  jire.sent  in  the  greater  omen- 
tum and  on  the  .sero.sa  of  the  je,iunum  and 
ileum.  (Fig.  2)  The  greater  omentum  was 
adherent  to  several  implants  on  the  serosa 
of  the  upper  ileum  which  produced  a  kink- 
ing and  sul:)sequent  obstruction  of  the  bowel. 
The  ol)struction  was  relieved  by  freeing  the 
omentum  from  the  intestine.  .V  specimen 
of  the  nodule  bearing  omentum  was  excised 
for  histologic  -I ud>'. 

Tlie  ]io>t Opel ati\'e  course  was  comjjlicated 
b>-  a  light  lower  lobe  ])neunioni,a  which  re- 
sponileil  in'omptly  to  antibiotic  therapy.  Re- 
covery was  complete  and  the  inrtient  was 
discharged  on  the  10th  postoperative  day. 
She  has  remained  asymptomatic. 

P.-iTHOLOGY  repokt:  The  specimen  of 
omentum  measured  6  cm  x  2  cm  x  2  cm 
and  contained  two  nodules  measuring  V/2 
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Fig.  2.  Operative  photograph  showing  splenic  implants  on  the  serosal  surface  of  the 
small  bowel  (arrows). 


tory  of  trauma  or  si)lenectoniy  in 
either  case  and  tlic  nodules  were  re- 
garded a?  aeeessory  s])leeiis.  In  1910 
Von  Kuttner  (18 1  performed  an  au- 
topsy on  a  patient  who  had  had  liis 
spleen  I'emox'ed  fcnu'  years  eai'lier  be- 
cause of  sjilenic  rui)ture.  He  found 
multiple  si)lenic  nodulo  which  he  con- 
sidered to  he  acces.-ory  s])let'ns.  In 
1911,  Faltin  suggested  that  the  splenic 
nodules  were  actually  imjilants  (19). 
Waugh,  in  1946,  was  the  first  to  rec- 
ognize this  i)henomenon  during  a  lap- 
arotomy (which  was  jierformed  five 
yeai->  after  >])lenectomy  I  ( 20) . 

There  have  been  numerous  attempts 


to  ex])lain  the  presence  of  intra-ab- 
dominal sjilenic  implants.  The  auto- 
transplantation  theory,  which  main- 
tains that  the  nodules  are  imjilants 
of  si)lemc  fragments  which  had  been 
dis])ei->ed  thi'oughout  the  peritoneal 
cavity,  is  the  most  widely  accepted 
and  is  su])i)orted  by  experimental 
studies.  Von  Stubenrauch  reported  ex- 
perimental Avork  in  which  crushed 
sjtlenic  pul])  was  placed  within  the 
peritoneal  cavities  of  splenectomized 
dogs  (21).  Peritoneal  splenic  implants 
were  demonstrated  at  autopsy  three 
months  later.  Im])lantation  of  s]ilenic 
tissue  recjuires  two  or  three  weeks  in 
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Fig.  3.  Resected  omentum.  Note  single  (A) 

rat;;  (221  and  six  montlis  in  rabbits 
(23).  Splcnosis  has  been  found  as 
early  as  six  months  after  splenic  rup- 
ture in  man  (24). 

Splenic  implantation  most  fre- 
quently occui's  on  the  sei'osa  of  the 
small  intestine,  the  <j;reater  omentum, 
parietal  ix'ritoneum,  laiiie  intestines, 
and  mesentery  of  the  bowel.  However, 
the  surfaces  of  any  of  the  intraab- 
dominal organs  may  be  the  site  of  im- 
plantation. Splenic  transplantation  in 
the  subcutaneous  tissue  and  even  in 
the  chest  wall  has  been  reported 
(25).  The  nodules  may  vary  in  color 
from  pink  to  dark  red  or  greenish 
black.  Peritoneal  sjilenosis  has  been 
mistaken  for  endometriosis,  metastatic 
carcinoma,  sarcoma,  and  angiomas  of 


and  multiple  (B)  nodules  of  splenic  tissue. 

the  bowel  wall.  Microscopically,  the 
im])lant  may  have  all  the  constitu- 
ents of  normal  sj^leen  or  only  the  red 
pulp  to  identify  it  as  splenic  in  origin. 
The  nodules  are  numerous,  not  in- 
frecjuently  numbering  over  100.  They 
vary  in  size  from  pinpoint  to  2  cm  in 
diameter  and  rarely  have  a  pedicle. 
The  hilus  is  absent  and  the  blood  sup- 
ply usually  originates  fi'om  small  ves- 
sels which  enter  the  capsule  at  its 
periphery.  Within  the  capsule  itself, 
which  is  thick  and  fibrous,  smooth 
muscle  and  elastic  tissue  are  decreased 
in  amount  or  absent.  The  red  pulp  is 
normal.  The  INIalpighian  corpuscle 
does  not  ordinarily  have  a  central 
artery. 

In     contradistinction     to  splenic 
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Fig.  4.  Low  power  photomicrograph  of  a  splenic  ncdule  showing  vascular  red  pulp 
with  prominent  sinusoids  and  numerous  Malphigian  follicles. 


transplants,  acco-oiy  .-piccns  arise 
during  the  eniKryological  ])ei'iod  of 
develoinnent  and  rcMMulile  the  struc- 
ture of  the  principal  .-pleen.  The  mi- 
croscopic anatomy  i>  that  of  normal 
splenic  ti.-sue.  Accessory  spleens  arc 
usually  located  at  the  hilus  of  the 
jirincipal  sjileen.  the  .-jilenic  iiedicle, 
the  gastro>plenic  ligament,  the  retro- 
pei-itniiral  legion  neai-  the  tail  of  the 
pancreas,  the  greater  omentum,  the 
splenocolic  ligament,  and  the  mesen- 
tery of  the  large  and  small  bowel. 
Over  7.y,  of  accessory  sjileens  are 
found  in  the  immediate  vicmity  of  the 


splenic  hilus  and  jjedicle  (3 1.  The 
numl)er  of  accessory  spleens  is  usually 
liniite(l  to  one  or  two  but  in  rare  in- 
stances as  many  as  ten  have  been 
fomid.  The  average  accessory  spleen 
is  larger  than  transplanted  splenic  tis- 
sue and  may  l)e  5  cm  or  more  in  diam- 
eter. 

Stobic  has  shown  that  implanted 
splenic  tissue  is  capable  of  function 
(261.  In  1947,  he  reported  a  case  of 
congenital  lu'molytic  icterus  in  which 
the  spleen  was  torn  during  splenec- 
tomy. Hemolytic  anemia  recurred  and 
at  laparotomy  four  years  following 
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splenectomy,  multiple  splenic  im- 
l)lants  were  found  in  the  abdominal 
cavity. 

A  re^•iew  of  the  52  reported  cases 
reveals  that  splenosis  most  commonly 
occurs  in  the  second  and  third  decades 
of  life.  Symptoms,  when  present,  are 
vague  (3).  The  occasional  episodes  of 
abdominal  cramps  or  discomfort 
which  are  sometimes  present  are  be- 
lieved to  be  caused  by  adhesions, 
which  are  common,  and  frequently  ex- 
tensive il3l.  INIost  patients  have  had 
a  si)leneetomy  because  of  splenic 
trauma  or  a  hematologic  disorder.  The 
inter\al  between  splenic  injury  and 
the  diagnosis  of  splenosis  ranged  from 
six  months  to  thirty  years.  The  diag- 
nosis of  splenosis  is  usually  made  at 
autopsy  or  during  surgery  for  unre- 
lated conditions,  such  as  appendec- 
tomy, repair  of  incisional  hernia, 
hysterectomy,  and  cholecystectomy. 
Surgery  was  performed  in  nine  cases 
because  of  intestinal  obstruction.  In  all 
but  one  of  these  cases  adhesions  were 
responsible  for  the  obstruction  and 
not  the  splenosis  per  se.  The  only  pre- 
viously rei^orted  instance  in  which 
intestinal  obstruction  was  directly  due 
to  splenic  implants  is  the  case  re- 
ported bv  Cotlar  and  Cerise  in  1959 
(3). 

Although  only  52  cases  of  spleno- 
sis have  been  rcjiorted  in  the  litera- 
ture, the  actual  incidence  of  the  dis- 
ease is  probably  greater.  Patients  who 
have  survived  traumatic  rui)ture  of  the 
spleen  and  have  experienced  asymp- 
tomatic splenosis  may  not  be  subject 
to  a  second  operation  or  to  autopsy. 
Although  splenosis  usually  produces 
few  symptoms,  intestinal  obstruction 
may  be  caused  eithei-  as  a  direct  re- 
sult of  the  si)lenic  iin])lants  or  as  a 


result  of  adhesions  following  splenec- 
tomy. 

Chalasani  Prasad  and  A.  Robert  Beck 
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Coronary  Artery  Disease:  Rest,  Repair  or  Replacement* 

DWIGHT  E.  HARKEN,  M.D.** 

Dr.  Arthur  Master,  you  are  immortalized  by  so  many  things  that  you  will 
forgive  my  personal  pleasure  in  addressing  you.  the  mortal  master.  Hope- 
fully, many,  many  of  these  salutes  will  pass  before  they  become  memorial 
lectures. 

We  who  know  you  personally,  try  by  these  lectures  to  share  you  with  the 
world  that  knows  you  only  through  publications,  now  spanning  forty-five  un- 
interrupted years  (1923-1968).  You  may  know  that  you  have  published  some- 
thing every  year  for  forty-five  years !  This  year  will  see  you  over  your  400th 
publication.  Indeed  you  have  overcompensated  for  those  lean  years  when  es- 
tablishing a  new  man,  in  a  new  practice,  in  a  new  field  in  New  York,  1926, 
1927,  and  1928.  Arthur,  do  you  realize  that  you  had  only  one  publication  in 
each  of  those  years?  You  recall  those  no  doubt  as  hard,  hustling  years  but  a 
study  of  your  life  through  the  printed  page  counts  them  as  the  "quiet  hours!" 
You  defied  custom :  you  did  not  perish ! 

Our  subject  is  coronary  artery  disease.  There  are  descriptions  and  illustra- 
tions of  men  with  coronary  artery  disease  centuries  B.C.E.  (Fig.  1). 

Shakespeare,  in  the  death  of  Falstaff  (Fig.  2)  described  the  syndrome  that 
we  call  "cardiogenic  shock."  It  was  all  there  (Fig.  3) :  hypovolemia  ("nose 
like  a  pen,")  poor  cardiac  output,  vasoconstriction  and  metabolic  acidosis 
("legs  as  cold  as  any  stone,")  aberrant  and  obtunded  cerebral  activity 
("muttered  of  greenfields")  from  CO2  narcosis  and  anoxia  ("smiled  upon  his 
finger  ends,")  and  so  a  complete  and  classical  clinical  description. 

Shakespeare  also  described  sudden  death  from  coronary  occlusion  in  the 
quick  demise  of  King  Lear.  He  had  had  previous  pain  in  the  chest. 

Matthew  Baillie  in  1798  in  his  MORBID  ANATOMY,  presented  an  en- 
graving of  heart  "where  a  part  of  the  left  ventricle  near  the  apex  was  dilated 
into  an  aneurysmal  sac."  In  1815  Joseph  Hodgson  of  Birmingham  in  DIS- 
EASES OF  ARTERIES,  noted  softened  muscle  in  the  case  of  a  woman  who 
died  suddenly.  "The  coronaries  were  calcareous  tubes."  He  also  described 
rupture  oj  the  heart.  It  was  clearly  evident  that  some  of  Heberden's  cases  in 
1768  were  affected  by  coronary  thrombosis;  the  duration  and  occasion  of  the 
pain  makes  that  clear  (Fig.  4) . 

♦Presented  a.s  the  Arthur  M.  Master  Lecture,  March  28,  1968,  The  Mount  Sinai  Hos- 
pital, N.Y.,  N.Y. 

**  Clinical  Professor  of  Surgery,  Harvard  Medical  School ;  Chief  of  Thoracic  Surgery, 
Peter  Bent  Brigham  and  Mount  Auburn  Ho.spitals. 

The  author  regrets  and  assumes  responsibihty  for  the  poor  quality  of  the  illustrations. 
It  was  necessary  to  lift  them  from  lantern  slides  and  16  mm  films. 
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sion. 

Lcydcii  ill  1833,  ^avc  a  lucid,  sciciitilic  account  of  coronary  occUusion  as  a 
clinical  entity  hut  it  was  little  aiipreciated. 

Tt  was  ill  184.')  that  Peter  Latham  of  St.  Hai'tholomew  Hospital  ])ul)lished 
his  L(c(in-(s  on  the  lliurt  full  of  acute  ohservations  and  fiiu'  (dinical  descrip- 
tions. 

In  1878  Adam  Hammer,  a  (Jernian  refugee  in  St.  Louis,  pul)lished  one  of 
those  perfect  descri|)t ions  of  coronary  artery  disease  that  was  little  noticed 
hut  unsurpassed. 

Herrick  ^a\-e  us  the  (dassical  descri])tion  with  case  reports  in  1912.  But 
this  was  really  not  seen  even  though  it  was  the  lead  article  in  the  Journal  of  the 
American  Medical  Association,  Decemher,  1912  I  Fig.  ol.  In  short,  "We  see 
what  ire  look  for  nud  ire  look  for  irliof  i/t  kiiotr." 

Characteristic  of  this  axiom  is  the  fact  tiiat  Dr.  Henry  Cln'istian,  Hersey 
Professor  of  Medicine  at  Harvard  and  Physician-in-( 'hief  at  the  Peter  Bent 


Fig.  2.  Falstaff :  gay,  obese,  gouty,  indolent,  undisciplined  just  before  lie  died  off-stage. 
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Act  II  Scene  III  4, 

BiirJ.    W()uI<J  I  were  with  him,  whcresomc  cr  he  is, 
cither  in  heaven  or  in  hell! 

Hnsl.  Nay,  sure,  he"s  not  in  hell :  he's  in  Arthur's  bosom, 
if  ever  man  went  to  Arthur's  bostjm.  A'  made  a  finer  end 
—and  went  away  an  it  had  been  any  christom  child;  a' 
parted  even  just  between  twelve  and  one,  even  at  the 
turning  o'  the  tide:  for  after  I  saw  him  fumble  with  the 
sheets  and  play  with  fiowers  and  smile  u"p()n  his  finger? 
ends.  I  knew  there  was  but  one  way ;  for  his  nose  was  as 
sharp  as  a  pen,  and  a'  babied  of  green  fields.  "How  now. 
Sir  John?"  quoth  I:  "what,  man!  be  o'  good  cheer."  So 
a'  cried  out  "God,  God,  God!"  three  or  four  times:  now 
I,  to  comfort  him,  bid  him  a'  should  not  think  of  God.  I 
hoped  there  was  no  need  to  trouble  himself  with  any 
such  thoughts  yet.  So  a'  bade  me  lay  more  cloihc-s  on  his 
feet :  I  put  my  hand  into  the  bed  and  felt  them,  and  tlicj 
were  as  cold  as  any  stone ;  iIkii  I  felt  to  his  knees,  .ind  so 
upward,  and  upward,  and  all  was  as  cold  as  any  stone, 

K)m.    They  say  he  cried  out  of  sack. 

Hnst.    Ay,  that  a'  did. 

B<irJ.    And  of  women. 

Host.    Nay,  that  a'  did  not. 

B/i).  Yes,  that  a'  did;  and  said  they  were  devils  incarnate 
Host.    A'  could  never  abide  carnation;  "rwas  a  colour  he 

never  liked.  { 
Boy.    A'  said  once,  the  devil  would  have  him  about  women. 
Host.    A'  did  in  some  son,  indeed,  handle  women ;  but  then 

he  was  rheumatic,  and  talked  of  the  whore  d  Babjrlon. 
Boy.    Do  you  not.  remember  a'  saw  a  flea  stick  upon  Bar- 

dolph's  nose,  and  a'  said  it  was  a  black  soul  burning  in 

hell-fire? 

Fifi.  3.  Baidiilot  asked  Host  about  Falstaff's  death  in  Hciinj  IV.  Host  delivers  what  may 
have  been  the  first  chi.ssieal  description  of  cardiofi'enic  shock. 

Bri^iham  Hospital,  was  jireycnt  at  Herrick's  ])i('s('iitation  of  his  classic  descrip- 
tion t'stahlishing  sudden  obstruction  of  tlu'  coronary  arteries  as  a  clinical 
entity,  yet  did  not  regard  it  worthy  of  bringing  it  to  the  attention  of  his  young 
associate,  Samuel  A.  Levine.  Young  Sanniel  had  to  make  history  all  over 
again  and  acciuaint  the  clinicians  of  this  country  with  this  condition  in  1929. 
While  chronicling  the  classical  descriptions  of  coronary  artery  disease,  let 
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yi.  Sdme  Accou  nt  '  of  :  a  Dlforder  0^^ 
tbe  BriaJl.    i^/ William  Hkber^- 

pen;  m.  d.    R:  s^ 

Read  aithcCOLL.EGE,  July  zr,  1768. 

rjp^HERE  IS  a  diforder  oir  tie 
J  [  breaft,  marl  ced  with  ftror  ig  aid- 
peculiar  fymptoiris,  confiderable  br 
the  kind  of  danger  belonging  to  it, 
and  not  extremely  rare,  of  whicl  I 
do  not  recoUefl:  any^  mention  limcng' 
medical  authors;  The  feaf  of  it^ 
and  fenfe  of  ftrangUng  and  fuixHy 
with  which  it  is  attended,  may  mike 
it  riot  improperly  be  called  Anjina 
pedloris; 

Tho5e,  who  are  a  fflifled witl  it, 
are  feized,  while  the)*^  are  walling, 
and  more  particularly  when  they 
\valk  foon  after  eating,*  with  a  )ain- 
ful  and  mod  difagreea))le  fenition 
in  the  brcdfl,  which  f  iems  as  if  it 

vould 

Fk;.  4.  First  page  of  Heberdcn'-s  treatise  and  first  use  of  term  anfjiiia  pectoris. 
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CLINICAL   FEATURES    OF    smDEN  OB- 
STRUCTION   OF    THE  CORONARY 
ARTERIES 
JAMKS  B.  UKRRICK,  M.D. 

CHICAGO 

Obstruction  of  a  coronary  artery  or  of  any  of  its 
larf;e  branches  lias  long  been  regarded  as  a  serious  acci- 


The  coronaries  are  not  so  strictly  end-arteries,  i.  e., 
wifb  merely  capillary  anastomoses,  as  Cobnbeim  and 
otbers  tliought.  By  careful  dissections,  by  injection 
of  one  artery  from  another,  by  skiagraphs  of  injected 
arteries  and- by  direct  inspection  of  hearts  made  trans- 
lucent by  special  methods,  there  is  proof  of  an  anatomic 
anastomosis  that  is  by  no  means  negligible. 

Janiin  and  Merkel'sf  beautiful  stereoscopic  skiagrhms 
sliow  tlie  remarkably  rich  blood-supply  of  the  heart. 


Fig.  5.  Henick's  classic  description  from  JAMA. 

inc  (lij>;res!~  to  ac'Cjuaint  you  with  (in  hitherto  iinidoitificd  case  report  that  has 
intcivsting  tt'ni])oral  coincidence  with  your  life.  Dr.  Master.  Tlie  year  is  your 
fateful  1923,  the  year  of  your  first  publication.  THK  la.KCTROCARDIO- 
GRAM  AND  HEART  MUSCLE  DISEASE.  This  case  rei)ort  for  the  same 
year  is  that  of  Mr.  X,  to  this  moment  not  publicln  identified.  As  Mr.  X,  this 
inii)ortaiit  man  died  in  1923.  Di'.  John  Sampson  reported  Mr.  X's  death  in 
terms  of  Herricl<;'s  chissical  description  of  coronary  artery  obstruction  in  1940 
iFif^.  (ii.  It  is  unnecessary  to  review  Herrick's  d(>scrii)tion ;  it  is  identical  witli 
tliat  of  Mr.  X  (Fig.  6). 

Now  that  the  several  physicians,  fi'icnds,  and  consultants  involved  have 
passed  on,  Dr.  Sampson  has  pei'uutted  me  to  identify  Mr.  X  tonight  (Fig.  7i. 

It  was  President  Wdrrei)  (!.  lUirdiug.  \\v\v  is  Dr.  Sampson's  hand-written 
jiersoiial  communication.  One  cannot  taki'  seriously  vwv  again  the  scui'rilous 
re])Oi-ts  that  suggested  murder  oi'  worse  I  Fig.  8l. 

"Scandal  as  it  had  clouded  W'ai-ren  (1.  llai'ding's  life,  haunted  Ids  death." 
(Adams) 


Enough  of  ]ireliminari(>.  Let  us  i'e\  icw  -Dine  specific  surgical  advances  that 
relate  to  Dr.  .Master'.-  acti\-ities.  Tin  tin  int  tdnnjlif  irill  be  the  objective 
cvdhidtinii  (d  siirncri/.  not  siir(iie<d  tcelinicjiu  s.  Vwr  (|uesti()ns  will  be  asked: 

Fn-st.  what  objecti\-e  studies  supi)()i1  mammaiy  artery  implantation  for  cor- 
onary artei'y  disease? 

SiCdinl.  \vh;it  is  the  need  for,  and  nature  of,  the  demand  pacemaker  in  heart 
block'.' 

Third,  how  do  we  define  and  treat  severe  mitral  insufficiency  from  the  pa])il- 
laiy  iuus(de  syndrome'.' 

Four,  wiiat  is  the  surgical  area  in  managing  ventricular  aneurysms  as  an 
end  i)hase  of  coronary  artery  disease? 
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Mr.  X— 1923— aet.  58* 


1.  Onset  1/21 /Zi.  Distress. 
?Lower  chest  and  epigastrium 
during  night  after  dinner. 
Fairly  abrupt  onset. 
Occurred  at  rest. 

2 .  Naus  eat  ed .    Vomit  ing . 

3.  Pain  through  night  and 
recurred  through  second 
and  third  days.  Cleared 
fourth  day. 

4.  Exhaustion  during  second 
day.    Circulatory  collapse 
third,  fourth  and  fifth 
days. 

5.  Cold  with  sweating.  +  . 

6.  Moist  rales  right  and 
left  chest. 

Cough  +, Respiration 
W). 

Cheyne  Stokes  respira- 
tion, 

7.  Fever,  second  to  sixth 
days  to  102*.  Cleared 
by  sixth  day. 

Leukocytosis 


8.  ?  cyanosis. 

9.  Tachycardia  120-130. 

10.  Very  active  first  day 
and  never  at  cotTiplete 
rest  for  two  and  one- 
half  days.    Mind  clear. 


11.  Sudden  death  on  sixth 
day. 

12.  Previous  history  of 
hypertension  and 
angina  pectoris. 

13.  Sister  died  suddenly 
of  similar  disease. 

?  other  members  of 
family 


DIAGNOSIS:  Hypertension 
Angina  pectoris. 
Acute  G.I.  attack. 
Crabmeat-copper  ptomaine 
poisoning 

?  Gall-bladder  disease. 
Pneumonia. 

Circulatory  collapse. 
Apoplexy. 


Prom  official  medical  bulletins 

Fk;.  6.  Dr.  Sampson's  transcripfi 


from  tl 


for^.;^  Qn.-[  Wester,^  Met^,/:(n€.  i'^'- :  i ,  Ja-wa'-y  ilf i 


Fig.  7.  Dr.  Sampson's  handwritten  notes  indicating  that  (lie  patient  was  President 
Warren  G.  Harding. 


548 


DWIGHT  E.  HARKEN 


PlEsiDENT  Harding 


Fig.  8.  Books  rolatinfj  to  President  Warren  G.  Harding's  "mysterious  death." 

F'lHh.  what  is  the  current  position  in  cardiac  a,ssistance  and  heart  replace- 
ment'.' 

As  \vc  adch'C'ss  oiirsch-cs  to  these  five  areas,  we  shall  ask,  in  the  tradition  of 
]\Iaster;  \A'hat  facts  snpi)ort  the  place  for  sur<i;erv  now  or  peihajis  in  the  fu- 
ture'.' This  is  reminiscent  of  the  old  Scottish  exi)i'ession,  /ar/.s'  n/T  chicls  that 
iruDKt  ihini,  meaning  I'ou^hly  that  facts  are  like  had  childi'en  that  do  not 
necessarily  do  what  you  want  tiiem  to  do. 

I.  Intcriiiil  MdiH  iiKirji  Artcri/  I  inpUintdtioii  for  Angina 

Here  the  cardinal  (piestion.-  ai'e:  Does  tlu'  imi)laiited  artery  remain  patent'.' 
Does  the  new  l)lo()il  supply  jx'i'fuse  the  myocardium  in  a  normal  coronary  ar- 
terial hlood  pattc'rn'.'  Is  sufficient  i)loo(l  volume  delivered  to  cori'ect  ischemic 
heart  disease'.'  Is  the  mortality  and  morhidity  acceptal)le'.'  Is  comfortahle 
|)|-()l()nji:e(l'.' 

("i'e(lit  for  the  ori<^inal  conce])t  of  mammary  arteiy  im]dantation  (>;oes  to  Dr 
Arthur  \'inel)erg.  Recognized  for  the  initial  proof  of  patency  is  Dr.  Mason 
Sones  in  his  angiogram  of  a  ])atient  operated  by  Dr.  Mneherg  eight  years  pre- 
\iously.  That  cineangiogram  will  he  shown  here  tonight.  For  extension  of 
elegant  suigical  techniciue,  we  recognize  Drs.  Favaloro,  Effler,  and  "Waricn  ,1 
Taylor.  I'\)r  myocardial  distriliution,  the  studies  of  Di's.  Ciorlin  and  Taylor  of 
the  I'eter  Bent  Bi'igham  Hospital  are  outstanding.  And  again,  we  recognize 
Dr.  (lorlin  and  liis  colleagues  at  the  Bi'igham  for  tlu^  suju'rl)  metabolic  studies 
that  prove  the  correction  of  anaerobic  mvocardial  metabt)lism  which  is.  after 
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L  P  4-84-18  " 

Fig.  9.  Left  coronary  artery  angiogram  and  anatomic  key.  (Courtesy  of  Drs.  Kemp 
and  Gorlin) 

all,  ischemic  heart  di.sea.-^e.  The  i)i-oof  of  tliis  i'evei'.<al  from  anaerobic  to 
aerobic  or  the  nonischemic  state  is  l)y  lactic  acid  studies.  To  attain  these 
with  exemi^lary  moi'tality  and  morbidity  figures,  we  use  the  fi<j;ures  in  the  first 
one  hundred  imjilants  of  the  Thoracic  Service  at  the  Bri^hani  with  special 
recognition  of  Taylor  as  surgeon  and  Dr.  Leroy  Vandam,  the  Piofessor  of 
Anesthesiology.  That  life  Is  prolonged  is  likely  as  based  on  those  sanu'  tiist 
one  hundred  ])atients. 

The  cornerstone  of  medical  and  surgical  evaluation  is  complete  coronaiy 
angiogra])hy  in  at  least  two  views.  The  anatomy  of  these  arteries  must  l)e 
thoroughly  understood  and  the  pathologic  ])atterns  classified  by  repeated 
defect  clarification. 

The  anatomic  woik  charts  show  what  we  are  looking  for  and  in  such  charts 
as  these  are  marked  the  location  and  extent  of  the  lesions  ( Figs.  9,  10 1 . 

These  brief  cineangiograms  show  normal  coronary  arteries  and  then  sonu- 
coronary  artery  disease  patterns.*  Later,  Sones'  historic  study  of  Vineberg's 
operation  will  be  shown  ( Fig.  14) . 

Having  visualized  the  arteries  and  their  abnormalities  objectively  by  an- 
giography, we  can  demonstrate  the  techniciue  of  imi)lantation — not  just  to 
revascularize  the  front  of  the  heart  but  the  posterior  myocardium  as  well  l)y 
bilateral  internal  mannnary  artery  implantation. f 

The  moving  picture  summarizes  and  demonstrates  the  techni(|ue  of  im- 
planting the  right  internal  mammary  artery  under  the  left  anterior  tlc^coidiiKj 
coronary  artery  anteriorly  and  on  the  left.  The  diaphragmatic  aspect  of  the 
left  ventricle  is  revascularized  by  the  left  internal  mammary  arteryf  (Figs. 
11,12,13). 

*  At  this  jioint  Dr.  Harl<(>n  .showed  .•^elective  angiograms  from  Dr.  Kichard  Gorlin's  I.ali- 
oratory. 

t  At  this  i)oint  Dr.  Harkcn  .-liowod  coIcm-imI  iiion  Ics  ol'  hilatcr.-il  internal  manmiar\-  im- 
plantation. 
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SA  Node  Branch 


LP.  4-84-18 

Fir;.  10.  Rifilit  coronary  artery  angiogram  and  anatomic  key.  (Courtesy  of  Dr.*.  Kemp 
and  (iorlin ) 


11.  A  I'lamc  from  the  colored  mo\'ing  luclurc  .showing  three  sinnluig  di\'isions  of 
the  iscihitcd  internal  niaiuinary  artery.  lioth  risiht  and  left  niammar>-  arteries  are  frei-d  via 
sternal  sjilit  mci.sion. 
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Fig.  12.  The  hoaii  is  lillcd  to  expose  the  (liapliraijiiiat  ic  surface.  A  tunnel  i.s  carried 
under  the  posterior  dcsccndinfi  artery  for  poslcnor  uiiplanlalion  of  the  left  mammary 
artery,  (frame  from  the  nun  u  ) 

Having  (lomoiistratcfl  the  metliod  of  angiographic  discasf  mapping  and  the 
operation  of  i('\as('ularization,  the  next  ([ncstion  is:  ("an  tlicse  nianiniaiv  ar- 
tery implants  remain  patent?  To  thi.<  ^ve  rei)ly  with  that  historic  fir.st  cinean- 
giogram  on  \'inel)erg's  |)utient.  eight  years  after  surgery*  (Fig.  141.  This 
was  performed  liy  i)r.  Mason  Sones. 

The  cineangiogram  shows  nut  only  patency  but  reti'ogi'ade  filling  of  the  l(  If 
anterior  descending  artery.  It  also  demonstrates  that  the  h  ii  (uih  nor  di  si-(  nil- 
ing  artery  cannot  i)e  hlleil  from  the  left  coronaiy  aitcry  stoma  at  the  aoi'ta. 
This  first  j)roves  that  the  implants  can  I't'main  ()|)en."  Sul)S('(|uent  studies  on 
our  patients  by  (lorlin  (and  Sones'  studies  as  well  i  indicate  that  when  patients 
are  properly  selected  and  operati'd,  patenc>-  |)eisists  in  over  eighty  percent. 

Now  you  in(|uire  as  to  the  flow  pattern  taken  by  the  blood  deli\-ei-ed  to  the 
myocardium  by  the  implant.  \\'here  does  the  new  blood  su|)ply  go'.'  Does  it 
rush  directly  into  the  heart  chamber'.'  Does  it  l)ypass  the  myocardium  i)y 
arteriovenous  shunts'.'  Oi-,  doi's  it  perfuse  the  myocanlimn  in  a  pattern  sinnlar 
to  normal  coronary  arterial  i)lood  supply'.'  Again,  (ioilin  pio\  ides  the  objective 
answer.  He  has  shown  that  the  disappearance  of  Krypton  8o  from  the  myo- 
cardium is  similar  whether  it  gets  to  that  heart  muscle  via  mammary  implant 
or  by  coronary  artery  (Fig.  15). 

*  At,  llus  iKiiiit  Sones'  classical  angiofiraphic  "fir.st"  was  shown.  TliLs  demonstrated  patency 
years  after  Dr.  ^'ineher!^'s  operation. 
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Fk;.  15.  Kryiifou  8.5  disaijpcaranco  .•^iinihir  whctlici  i-irculatuiM:  via  iiiiplaiil  or  corunaiy 
artery.  (Courto^;y  of  Drs.  Gorlin  and  Taylor) 
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EFFECT  OF  INTERNAL  MAMMARY  PEDICLE  IMPLANT 
ON  MYOCARDIAL  METABOLISM 


PRE-IMPLANT 


POST-IMPLANT 


1.6 


•  ARTERIAL 
-    o  VENOUS 


o" 


o 


0.4 


4-87-47 


0 


CONTROL  ISOPROTERENOL 


ANT 


CONTROL 


ISOPROTERENOL 
ANT  POST 


l-'ic.  'r>|ucal  ini'taholic  findinji.s  of  laclatc  iiroduclion  l>,\'  tli(^  in\-ocar(lium  at  rest 
and  iiiiTcaw'd  l)y  .strc.-^s  hcjinv  iiniilanl  and  lai-latc  consuinption  at  rest  and  stress  ajter 
im|)laiitation.  Anaerobic  nu'taboli.sni  (isi  ln  inic  lunirt  disease)  lia.-i  been  reversed  to  aerobic 
paHcins.  (Courte.^y  of  Drs.  Corlin  .and  T.ix  lor) 

He  has  shown  by  scintillation  counting  over  the  prccordiuni  and  by  cor- 
onary sinus  measurement  that  the  blood  delivered  by  iin])huit  and  by  nor- 
mal coroiiai'ics  ])ass('s  thi'ou^li  tlic  myocardium  .-similarly.  It  does  not  shunt 
to  a  venous  |)atli\vay  dii-cctly  or  into  a  chaml^'r  immediately. 

With  patency  established  and  the  pattern  of  perfusion  demonstrated,  you 
may  ask:  But  does  the  blood  perfuse  the  heai't  in  suflicient  volmiu'  to  correct 
ischemic  heart  disease'.'  Ischemic  heart  disi'ase  is  manifested  by  the  pro- 
(lui'tion  (if  lactic  nciil.  Xoi'inally,  in  the  aerobic  I  non-ischemic  I  state,  lactic 
acid  is  consumeil  l)y  heai1  muscde,  but  heart  uuiscde  has  the  ca])acity  to  adapt 
to  the  ischemic  state  by  anaei'obic  metabolism — thus,  lact()<2;enesis  signals 
ischemia. 

(iorlin's  studies  have  shown  that  some  patients  suffer  the  ischemic  state 
constantly;  others,  oidy  with  stress.  The  patient  without  ischemia  has  no 
need  for  anaerobic  metabolism  and  therefore  does  not  |)i'oduce  lactic  acid. 
Fm1  hernioic.  (iorlin  has  shown  with  the  Brigham  inij)lant  series  that  in  the 
are.as  of  successful  mauunary  artery  implantion  this  anaerol)ic  metabolism  is 
correct  id  (Fig.  16). 

With  our  argmnent  defended  by  pdteiicij.  p<ttt(  rii  of  perfusion.  <iii(l  adcqiiacji 
of  floir  (to  tlie  |)oint  of  coi'i-ecting  ischemic  heart  disease  I,  we  inqinre  further  as 
to  the  risk  of  oi»ei-ation,  the  rt'lief  of  i)ain,  and  the  effect  on  longevity. 

The  risk  in  our  hrst  one  'j'Unlred  patients  was  just  ovei-  foiu'  percent  for 
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unilateral  implants  and  six  percent  for  bilateral  implants:  respectable  and 
acceptable. 

Are  patients  relieved  of  pain?  Yes.  Are  they  rehabilitated?  Yes.  Finally,  do 
they  live  longer?  In  a  personal  preliminary  report  for  the  purpose  of  this 
presentation,  Dr.  Gorlin  tells  me  that  at  eighteen  months  the  surgical  mortality 
is  balanced  by  the  basic  disease  mortality  in  comparable  patients  without 
operations.  After  eighteen  months,  there  have  been  no  deaths  in  those  patients 

Spontaneous 


Transmerr.brane  Potential  in  the  Automatic  Fiber 


Demand  Pacemaker 
Induced  Beats 


Electric  Charge  on  the  Timing  Capacitor  of  the  Demand  Pacemake'" 

Fig.  17.  Comparison  of  the  demand  pacemaker  action  with  that  of  the  heart's  automatic 
fibers. 
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who  wore  operated  ui)on  but  the  standard  pattern  of  fall-out  continues  in  the 
control  patients  (not  operated  upon).  Implants  are  protecting  the  surgical  pa- 
tients as  opposed  to  their  projected  course  if  they  had  not  had  surgery. 

Having  established  that  an  operation  can  correct  ischemic  heart  disease  at 
an  acceptable  risk,  that  it  can  rehabilitate  patients  and  prolong  hfc,  we  rest 
our  case. 

Those  who  have  residual  doubts  may  take  their  place  with  those  resistors 
who  want  further  proof  that  cigarette  smoking  and  lung  cancer  are  associated. 

II.  Heart  Block  and  the  Demand  Pacemaker 

All  of  us  congratulate  Dr.  Paul  ZoU  for  jiioneering  electrical  pacing  in  heart 
block.  Similarly,  we  owe  a  special  debt  to  Sowtoii  who  icco,ti;nized  that  five 
times  the  early  mortality  (first  six  months)  after  pacemaker  implantation 
occurred  in  patients  whose  normal  mechanisms  competed  with  the  imjilanted 
mechanical  pacemakers.  Normally,  the  energy  level  from  the  pacemaker  is 
(inly  a  fraction  of  the  threshold  for  fibrillation.  However,  a  variety  of  condi- 
tions, such  as  electrolyte  imbalance,  anoxia,  digitalis  toxicity,  and  adrenalin 


o 

Fig.  18.  Autlioi's  low  |irotilc  \  al\e  with  protective  secondary  skirt.  This  valve  has  a  low- 
incidence  of  emlioli  anil  has  jiiovi  ii  physiologic  hemodynamic  properties. 
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MONITORING  AFTER  VALVE  REPLACEMENT 

Fig.  19.  Monitoring  model  that  allows  continuous  observation  of  central  arterial,  venous, 
left  atrial,  and  pulmonary  artery  pressures.  Sampling  allows  frequent  Fick  or  dye  dilution 
determination  of  cardiac  output. 


secretion,  can  decrease  the  tlireshold  of  irritability  so  that  an  otherwise  safe 
impulse  can  fall  in  the  vulnerable  period  of  the  "T"  interval  and  cause  ven- 
tricular filirillation.  It  was  with  this  hazard  in  mind  that  our  c()llcaji;ue,  engi- 
neer Barouh  Berkovits  of  the  American  Optical  Company.  ()ii>2;inated  tlie 
term  Demand  Pacemaker  and  the  device  that  serves  this  unifjue  function. 

It  works  precisely  like  an  automatic  ln'art  muscle  fil)er  inserted  in  the  my- 
ocardium. The  power  unit  (with  its  cajiacitor)  may  be  re<2;vdaily  depolarized 
by  the  patient's  ventricular  activity.  When  there  is  no  such  activity  in  the 
patient's  heai't  muscle,  the  demand  pacemaker  builds  up  to  its  threshold  \m- 
tential  and  stiniuhites  the  patient's  heart  to  systolic  conti'action  ( Fi^.  17). 

In  this  way  a  ])liysiolo^ically  timed  imi)ulse  is  delivei'ed  as  needed  lor  on 
demand)  instead  of  a  contiimous,  tmphysiologic  ])acemaker.  It  is  safe  because 
it  cannot  cause  fibrillation  by  firing  in  the  vulnerable  zone  even  when  the 
heart  is  unstable  or  irritable. 

Finally,  when  the  patient  supplies  his  own  stimulus,  the  ])0wer  diain  on  the 
pacemaker  power  pack  is  reduced  by  90%.  Battery  survival  is  theicfore  longer. 
If  the  pacemaker  need  is  continuous,  the  extra  circuit  consmnes  only  an  ad- 
ditional 10%.  Thus,  in  most  patients  the  demand  pacemaker  batteiies  will 
last  longer,  be  safer,  and  i)rovide  more  physiologic  car(hac  action.  There  re- 
main very  few  circumstances  in  which  the  demand  unit  is  not  pi-eferal)le.  In- 
deed, many  jjatients  even  in  com])lete  block  regain  some,  if  not  complete, 
spontaneous  pacing  if  given  tlie  opi)ortunity  by  the  demand  ])acemaker. 
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In  general,  pacemaker  insertion  should  be  by  the  simple  intravenous  method. 
The  first  demand  pacemaker  was  implanted  at  the  Peter  Bent  Brigham  Hos- 
pital on  August  2,  1966. 

III.  The  Papillary  Muscle  Sii)i(lniiii(  and  Mitral  Insufficiency 

]\Iitral  regurgitation  is  a  protean  spectrum  ranging  from  various  chronic 
rheumatic  forms,  some  with  a  herniated  valve  complex  and  massively  dilated 
left  atrium,  to  an  acute  form  due  to  papillary  muscle  disruption.  The  latter  is 
generally  associated  with  coronary  artery  disease.  Here  the  onset  is  acute,  the 
patient  generally  a  male  with  myocardial  infarction.  The  heart  is  small;  the 
atrium  is  compact  (even  promptly  hypertrophic).  The  heart  is  generally  in 
normal  sinus  rhythm  and  in  addition  to  the  holosystolic  murmur  in  the  mitral 
area,  there  is  a  fourth  heart  sound.  If  the  papillary  muscles  have  sloughed 
completely,  death  is  prompt.  If  separation  is  partial  and  involves  only  minor 

DISCOID  MITRAL  VALVE  REPLACEMENT 
PATIENTS  WITM  SYSTEMIC  PULMONARY  UYPCRTENSION 

7  I 


6 


5 


"    PRE-OP  OP     I      2.3456789  10 
DAYS  POST- OP 

Fig.  20.  Five  consecutive  patients  with  systemic  levels  of  pulmonary  hypertension 
showed  prompt  increase  in  cardiac  output  after  the  new  lens  valve  was  placed.  This  is  in 
dramatic  contrast  to  the  response  after  ball  valve  implantation. 
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DISCOID  MITRAL  VALVE  REPLACEMENT 
mizm  WITU  SYSTEMIC  PULMONARY  L4YPCRTCNSI0N 


2     3      4  5 
DAYS-  POST- OP 

Fk;.  21.  Pronipl  fall  of  pulmoiiar>-  arlcry  and  left  atrial  pressures  occurred  in  same 
series  of  jialienls  with  systemic  iiulmonarv  liy|)ertensi()n  after  new  mitral  valve  replace- 
ment. 


areas  of  the  major  leaflet  or  more  extensive  portions  of  the  mural  leaflet,  the 
patient  may  survive  for  weeks  or  months.  To  these  a  prosthetic  valve  may 
l)e  life  savin<i.  In  this  connection,  valve  replacement  is  stressed.  First,  he- 
cause  our  long-term  survival  has  been  conspicuously  Ijctter  with  ])rosthetic 
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replacement  than  with  valvuloi)la;<tic  rejiair;  secondly,  because  there  is  at 
least  one  valve  that  restori's  essentially  physiologic  function  with  a  very  low 
incidence  of  tlnomhogenesis.  It  has  also  reduced  the  jM'ol^leni  of  parabasilar 
insuthciency  i  Fig.  IS  I . 

In  .-hoi't.  this  recently  recognized  syiidroiiie  may  he  corrected  with  less  than 
10',  mortality,  hut  the  sui'gical  ilecision  nnist  he  made  promptly. 

Thv  physiologic  evaluation  of  this  valve  is  consistent  with  the  theme  of 
oljjectivity  and  documentation  for  this  Arthur  ^Master  Lecture  (Figs.  19-22). 
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Fic.  23.  A  IVainc  from  tlir  vcntriculograiu  of  the  larsi'  \rutricular  aneurysm. 


These  objective  studies  indicate  substantial  a(lvanta<>;es  of  this  low  profile 
valve  ovei'  ball  valves.  These  facts  sui)i)oi't  niy  thesis  that: 

(ll  We  have  much  to  offer  the  patient  whose  coronary  occlusion  pr'oduces 
mitral  insufficiency  and, 

(2)  There  is  <>;iatii'ying  objective  evidence  that  this  prosthetic  niiti'al  \-alve 
can  function  as  a  normal  valve  at  rest  and  at  exei'cise  I  in  contrast  to  the  i)all 
valve).  Indeed,  essentially  all  ball  vaU'es  ha\-e  shown  elevated  left  ati'ial  jjres- 
sures  with  exercise.  This  low  profile  \-alve  is  bettt'r  (Fig.  18 1. 

IV.  ]'cntriciilar  Aiiciirnsttis 

This  end  result  of  coronary  artery  disease  has  anothei'  special  intci'facc  with 
Dr.  Master's  woik.  He  j^ioneered  documentation  of  paradoxical  myocardial 
■motion  in  coi'onary  artery  disease.  In  1939  he  photographed  the  fluoroscojiic 
image  by  using  special  lenses. 

It  is  beyond  the  i)i-o\-ince  of  this  discussion  to  dwell  on  the  various  degrees  of 
myocardial  akinesia,  dyskinesia,  oi'  paradox.  We  will  generalize  at  the  i)oint  of 
exploring  the  place  foi'  svu'gical  illter^■ention  in  established  left  ventricadar 
aneurysms.  Such  aneurysms  can  cause  disability  and  death  by; 
(a)  congestive  heart  failure,  Yo'^'c 
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Fill.  24.  ]4alJ-liki'  :in(  ur.\sin  in  foreground  is  lai'^cr  than  the  heart  ininieiHatel>-  l)(>hin(l 
it  (frame  from  colored  niox  ie). 

(bl  coronaiy  iiisiifficii'iicy,  50% 
Id  tlironihocinholisui,  lO^l 

Note  the  absence  of  ni])ture.  Veiiti'icular  aiu'iuysms  do  not  rupture.  Tlie 
reason  will  become  apparent  when  aneurysnn'ctoniy  is  demonstrated. 

Note  al>o  the  low  incidence  of  thromlioembolic  phenomena;  this  can  ]irob- 
ably  l)e  lowered  further  by  anticoapilation.  The  low  incidi'iice  of  embolism  in 
anticoa,L!:ulate(l  patients  and  tln'  response  to  medical  treatment  of  many  ]ia- 
tieiits  who  lia\-e  some  heai1  faihu'e,  may  render  surjiical  intei'\-ention  tm- 
neee>>ary.  To  ^ay  that  the  picsence  of  an  aneury.'-m  constitutes  the  indication 
for  surgical  inter\-ention  is  to  oversimjilify  selection. 

The  one  char  nnlicdt ion  far  .sunjioil  intervention  now  Is  persistent  eonges- 
tirc  heart  fctilun  in  spiti  af  nmlirid  tiiatinent. 

The  place  for  thromboembolism  as  an  indication  for  surgical  resection,  with 
or  without  anticoagulation,  has  yet  to  be  clarified. 

The  demonstiation  of  the  paradox,  tln'  potential  for  congesti\-e  heart  failure, 
and  the  rea.-oii  foi'  tlii'omboembolism  can  perhaps  best  be  dem()nsti'ate(l  l)y  i)re- 
senting  the  I'esection  of  what  may  well  be  the  largest  aneurysm  ever  operated 
successfully  (Figs.  23.  24.  251.^' 

Clearly  |)rogressi\-e  faihu'e  in  spite  of  meclical  treatment  is  the  cardinal  rea- 
son  for  surgical   intervention,   ("linical   and   hemodynamic   studies  showed 

*  At.  this  jioint  Dr.  Harken  -Imwed  aniiK luram.s  of  a  giant  ventricnhir  aneiiry.sm.  The 
colored  mo\'ies  documented  its  >u<  (  e»ful  .-uriiical  resection. 
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Fig.  25.  The  massive  aneurysm  has  been  resected  and  the  intact  mitral  valve  complex  is 
explored,  (frame  from  movie) 

prompt  correction  of  left  ventricular  failure  by  resection  of  this  massive 
aneurysm.  The  patient  has  been  rehabilitated. 

The  place  of  thromboembolism  as  a  surgical  indication  must  still  be  in- 
dividualized. 

V.  Cardiac  Assistance  by  Bypass  and  Counterpulsation 

All  who  have  worked  with  heart  lung  machines  in  open  heart  surgery  have 
found  need  for  occasional  prolongation  of  bypass  to  assist  the  circulation.  One 
needs  but  to  reflect  on  an  extension  of  this  in  bypass  time,  portability  with 
contained  energy  source,  and  j^racticality  to  appreciate  that  we  are  on  our 
way  in  principle. 

That  counterpulsation  can  open  dormant  intercoronary  communications  that 
may  help  acute  and  chronic  ischemic  heart  disease  seems  likely.  Even  counter- 
pulsation of  two  hours  or  fewer  can  dramatically  augment  intercoronary  com- 
munication and  increase  survival  threshold  in  controlled  experimental  cor- 
onary occlusions  in  animals  (Fig.  26). 

Now  that  critical  angiographic  and  metabolic  studies  are  available  to  assess 
the  effect  of  counterpulsation  we  have  a  vast  area  of  great  promise  that  must 
be  pursued  as  a  possible  palliative  treatment  for  coronary  artery  disease.  Much 
has  been  said  about  counterpulsation  and  inter-aortic  balloons  and  circulatory 
assistance  for  cardiogenic  shock.  However,  to  me  the  conspicuous  area  of  great 
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I'k;,  2().  ( '(iiii|i,-iiison  of  angiograms  in  aiunials  iKit  coiiiitiTimlsatcd  witli  idrntical  micro- 
IT  mil lolizal ion  but  after  two  hours  of  artcrio-arl crial  (■ountcr|)ulsat ion.  Many  ilormant 
inlricdiDiiar.N'  connuunicatioiis  ar(>  op(>n('(l  proniptl>-. 

pioini^e  in  acute  and  chronic  ischemic  heart  disease.  Tlie  application  of 
this  form  of  assistance  is  simple  and  safe.  The  potential  is  great. 

VI.  Replacement  of  Hearts 

So  much,  too  much,  has  been  said  on  radio,  television,  and  in  the  public 
jiicss  about  morals,  ethics,  doctors  playing  God,  the  jniblic  playing  referee, 
and  so  on  that  I  am  sickened  by  this  subject.  So  many  connnittees,  commis- 
sions, and  self-styled  authorities  have  caucused  that  one  is  inclined  to  run 
away  from  the  subject.  After  all,  "a  camel  is  a  horse  designed  by  a  committee." 
However,  we  are  obliged  to  set  down  ten  commandments: 

I.  Cardiac  transplantation  is  in  the  experimental  phase.  As  of  this  date,  it  is 
not  a  form  of  therapy. 

II.  The  present  knowledge  of  innnune  responses  and  rejection,  their  control 
such  a.s  by  drugs,  tissue  typing,  radiation,  antilymphocytic  serum,  is  so- 
liliisticatcd.  incomplete,  and  advancing  rapidly.  No  human  heart  transplant 
program  should  be  undertaken  without  antilymphocytic  serum. 

III.  Definitions  of  brain  death  must  l)e  clarified  and  equated  with  legal 
death  to  ujidate  our  concepts  of  death,  individual  rights,  and  donor  selection. 
This  involves  anatomic  proof  of  brain  destruction. 
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IV.  The  possible  harvesting  of  tissues  for  transplantation  in  jiriniate  cen- 
ters or  the  development  of  mechanical  hearts  may  simplify  the  whole  matter. 

V.  Clarification  of  life  cycles  is  needed  to  select  recipients  who  cannot  sur- 
vive. As  examples,  Master's  prediction  of  certain  death  at  the  third  trans- 
mural infarction  or  terminal  congestive  failure  from  progressive  niyocardiop- 
athies;  or,  local  massive  obstruction  by  nonresectable  primary  malignancy  of 
the  myocardium;  these  and  other  situations  can  be  explored  for  recipient  selec- 
tion. 

VI.  The  moral  and  ethical  considerations  are  far  from  new  to  the  medical 
profession.  These  painfully  pedantic  and  at  times  pomjious  discussions  have 
had  mixed  dividends. 

VII.  Public  display  and  abuse  of  jniblic  communication  media  leads  to  com- 
petitive claims  and  eventually  to  irresi)onsible  advertising.  This  constitutes  a 
threat  to  botli  the  public  and  patients. 

VIII.  The  conspicuous  disadvantage  of  confused  medical  and  other  testi- 
mony to  the  public  or  in  government  hearings  must  be  avoided  through  a  defi- 
nition of  policy  and  princi])les  by  i'es])onsil)lo  agoicios  or  organizations.  This 
involves  neither  connnittee  case  selection  nor  euthanasia. 

IX.  Realistic  cost  accounting  must  not  be  ignored  in  charting  the  tlirection 
and  degree  of  surgical  effort.  We  are  now  confronted  with  an  obligation  to  the 
greatest  good  to  the  gi'eatest  number  with  existing  facilities.  We  must  eciuate 
the  massive  effort  for  one  unfortunate  patient,  even  with  its  advantageous 
learning  experience,  against  the  value  of  similar  expenditure  for  preventive 
medicine,  feeding  starving  people,  birth  control,  oi'  indeed  the  price  of  a  bomb! 
Perhaps  it  is  the  price  of  the  bomb  that  should  go  on  trial  first! 

X.  Surgery  is  often  magnificent  palliative  treatment  but  our  best  efforts  are 
often  directed  at  prevention. 

In  closing,  may  we  again  exjiress  the  hoju'  that  ()l)jcctivity  and  facts  may 
control  conclusions  regarding  the  selection  of  patients  for  surgery.  ^Nlay  I  ex- 
tend this  to  say  that  in  the  l)est  tradition  of  Dr.  Arthur  Master,  such  ob- 
jectivity only  underscores  the  great  place  of  surgery  in  the  field  of  coronary 
artery  disease. 

Received  jor  pnhlicdlion  August  S,  1968 


Afebrile  Bacterial  Endocarditis 


A  Clinical  Study  of  Two  Cases 

EUGENE  M.  TEICH,  M.D. 

Bacterial  endocarditis  is  listed  as  one  of  the  classic  causes  of  fever  of  un- 
determined origin.  Osier  (1)  in  one  of  the  early  descriptions  of  this  entity 
stated  "endocarditis  with  fever  as  its  only  symptom  may  be  prolonged  for 
weeks  or  months  under  many  different  circumstances."  Harrison  (2),  in  his 
textbook,  defines  endocarditis  as  a  prolonged,  febrile,  often  fatal  disease  re- 
sulting from  bacterial  infection  of  a  heart  valve,  characterized  by  fever, 
heart  murmur,  splenomegaly,  cml)olic  ])henomcnu,  and  bacteremia.  Cecil  and 
Locb  1 3)  emphasize  that  unexiiIaincMl  lever  of  moic  than  one  week  or  ten 
(lay.-^,  in  a  patient  with  a  heart  murmur,  should  lead  to  the  su.-<picion  of  endo- 
carditis and  the  obtaining  of  blood  cultures.  In  a  discussion  of  the  general 
symptoms  of  sul)acute  bacterial  endocarditis,  Libman  and  Friedberg  (4)  note 
that  iovvv  is  the  constant  feature.  The  course  of  the  fever  is  variable  and 
may  be  irregularly  remittent  or  intermittent.  It  is  stated  (4)  that  periods  of 
apyrexia  or  subfebrile  temperatures  may  be  olisei'vcd  for  a  week  or  two  at  a 
time,  especially  if  uremia  develops.  In  a  review  of  337  cases  of  bacterial  endo- 
carditis from  1924  to  1963,  Rabinovich  et  al  (5)  reported  that  fever  was 
present  in  every  case.  Most  frequently,  it  spiked  to  103°-104°F  in  their  series, 
although,  all  types  of  fevers  were  found.  Fever  was  recorded  when  a  rectal 
temperature  of  100.0°F  or  higher  was  found  before  treatment  was  started. 
Pyrexia  was  observed  in  24  personally  treated  cases  (100%)  by  Wedgewood 
(6).  In  4.1%  of  a  series  of  148  cases  of  bacterial  endocarditis,  reported  by 
Vogler  et  al  (7),  there  was  no  record  of  fever  prior  to  or  during  ho.spitaliza- 
tioii,  with  ]ierio(ls  of  obsei'vation  lasting  up  to  four  months.  All  of  these  had 
either  ])ositive  blood  cultures  or  autojjsy  proof  of  bacterial  endocarditis.  In 
Newman's  i8l  analysis  of  52  cases  of  bacterial  endocarditis,  fever  was  present 
in  85%.  In  2  of  the  159  patients  studied  by  Cooper  et  al  (9),  failure  to  make 
the  correct  diagnosis  was  due  to  the  absence  of  significant  fever. 

The  recognition  of  bacterial  endocarditis  is  the  single  most  important  factor 
influencing  survival.  The  manifestations  of  this  disease  may  be  protean  in  char- 
acter and  can  affect  any  organ  system.  No  single  clinical  sign  is  pathognomonic 
for  this  disease.  Although  fever  is  the  most  common  clinical  finding  in  bac- 
terial endocai'ditis,  we  must  be  aware  of  its  existence  even  in  the  absence  of 
fever.  It  is  the  purpose  of  this  communication  to  report  two  cases,  one  with 
autopsy  findings,  who  had  proven  endocarditis  and  who  were  afebrile  dur- 
ing their  prolonged  period  of  hospital  observation. 

From  thf  Departmont  of  Medicino,  Huntington  Hospital,  Huntington,  N.  Y.  and  the 
Long  Island  Jewish  Hosjiilrd,  Now  Hydo  Park,  N.  Y. 
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Case  Reports 

Ca.se  1.  B.W.,  a  51-year-old  white  pharmacist,  was  admitted  to  the  Huntington  Hos- 
pital for  rapid,  irregular  palpitations,  associated  with  weakness,  sweating,  and  fluid  reten- 
tion. The  patient  had  been  observed  for  IV2  years  prior  to  this  admis.sion.  He  had  rheu- 
matic heart  di.sease,  inactive,  with  mitral  insuflficiency,  which  was  hemodynamically  sig- 
nificant witli  left  atrial  and  loft  ventricular  hypertrophy.  He  previously  had  one  episode  of 
frank  confifst ive  caniiac  failure  which  was  treated  in  the  hospital  with  bed  rest,  rigid 
salt  restriction,  and  (liinctus.  At  that  time,  he  could  not  tolerate  any  oral  digitahs  prep- 
arations and  nausea  and  \-oniiting  dcvcloiied  following  minimal  doses  of  digitalis.  Adminis- 
tration of  digitalis  with  antiemetics  antl  jiotas-sium,  separately  and  in  combination,  re- 
sulted in  nausea  and  emcsis. 

He  had  been  discharged  from  the  hospital  two  months  prior  to  this  admission,  fol- 
lowing a  left  inguinal  hernioplasty.  At  that  time,  he  was  given  parenteral  penicillin, 
600,000  units,  intramuscularly  twice  daily,  proph3-lacticalh-.  for  si  \cn  days,  and  had  an 
uneventful  postoperative  course.  Following  discharge,  lie  ii  poiicd  tli:it  a  rash  developed 
that  was  thought  to  be  due  to  a  penicillin  hypersensitivity.  .Vpinoximately  three  weeks 
prior  to  admission,  a  furuncle  de\-eloped  on  his  left  ear.  An  incision  and  drainage  was  per- 
formed while  he  was  receiving  oral  tetracycline  therai)y. 

Several  days  ]irior  to  his  last  admission,  he  experienced  increasing  fluid  retention,  increasing 
dyspnea,  and  ortliopnea.  Despite  the  us?  of  salt  restriction,  oral  diuretics,  and  reiicatcd  mer- 
curial diuretics  al  home,  he  had  rapid,  irregular  palpitations  a.ssociated  witli  weakiK  ss,  sweat- 
ing, and  syncope. 

Physical  examination  revealed  a  well-developed,  middle-aged,  white  man,  acutely 
and  chronically  ill.  There  was  evidence  of  recent  weight  loss,  despite  his  edema.  Neither 
clubbing  nor  cyanosis  was  seen.  The  cer\ical  veins  were  distended  with  fibrillatory 
waves  visible.  The  lungs  were  clear  and  resonant  throughout  without  rales.  The  heart 
appeared  enlarged  to  the  left  and  downward.  Atrial  fibrillation  was  ]iresent  with  a  rapid 
ventriciilai  ii  s|i(iiis:'  at  130/min,  with  marked  pulse  deficit.  A  systolic  thrill  was  ]5alpated 
at  the  a|>ex.  There  was  a  jirolonged,  high-pitched,  blowing,  Grade  3/6  holo.systolic  mur- 
mur, best  appreciated  at  the  apex  and  radiating  into  the  axilla.  No  diastolic  murmurs 
were  audible.  On  abdominal  examination,  no  liver  or  spleen  could  be  palpated,  nor 
was  there  any  hepatic  tenderne.ss.  Mild  ankle  edema  was  present. 

Pertinent  labor.\tory  d.^t.a:  Hemogloliin,  11.3  gm^c  ;  total  leukocyte  count,  19,000 
(81%  segs,  16%  lymphs,  3%  monos) ;  blood  urea  nitrogen,  54  mg%  ;  serum  sodium,  125 
mEq/L;  serum  chlorides,  serum  potassium,  carbon  dioxide  combining  power,  all  within 
normal  range,  sgot  20  units;  aslo  titre  166  units;  C-reactive  protein  2+  po.sitive;  serum 
creatinine  1.75  mg%.  Urinaly.sis  on  several  .specimens  revealed  2+  albuminuria,  8-10  wbc/ 
phpf,  30-50  RBC/phpf,  Total  urinary  volume  for  a  24  hour  period  on  three  successi\-e  days 
averaged  450  cc;  urine  sodium  4.8  mEn/24  hours;  urine  pota.'^sium  20  mE(i  24  lioiirs.  Total 
eosinophile  count  25  cu  mm:  lupus  erythematosus  preparations  X  2  were  negative.  Hemoglo- 
bins later  ranged  from  9-10  gm,  and  last  recorded  blood  urea  nitrogen  was  90  mg%.  Last  re- 
corded serum  sodium  was  145  mEq/L;  serum  potas-sium  3.8  mEq/L.  17  ketosteroid  excretion 
was  2.31  mg/24  hours;  U-oxysteroid  excretion  1.29  mg/24  hours.  The  chest  x-ray  revealed  the 
heart  to  be  increased  in  its  transverse  diameter  due  to  moderate  left  ventricular  hyper- 
'trophy.  There  was  also  evidence  of  moderate  left  atrial  hypertrophy.  An  intrav(>nous  pyelo- 
gram  failed  to  visualize  the  kidneys.  The  electrocardiogram  revealed  atrial  fibrillation  with 
a  rapid  ventricular  respon.se.  There  was  evidence  of  moderate  left  ventricular  hypertrophy. 
Four  blood  cultures  which  were  reported  on  the  day  of  death  grew  out  a  luxuriant  growth  of 
'Streptococcus  viridans  (alpha-hemolytic  Streptococcus). 

Hospital  course:  At  the  time  of  admission,  it  was  felt  that  this  patient  had  rheumatic 
heart  disease,  inactive,  with  mitral  regurgitation  and  congestive  cardiac  failure.  There  was 
mo  evidence  to  support  the  diagnosis  of  pulmonary  infarction  or  embohc  manifestation.  He 
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was  ].lare(l  at  lied  rest  ami  was  treated  with  rigid  salt  restriction  and  digitalized  slowly, 
with  Ihgoxin  wliicli  was  tolerated  at  that  time.  Congestive  cardiac  failure  was  no  longer  a- 
problem  after  the  first  tliree  hospital  days.  The  patient's  blood  urea  nitrogen  was  re- 
ported as  54  ing';  with  urinal>s(  s  re\ealing  2+  albuminuria  and  multiple  wbc  and  rbc. 
His  serum  sodium  was  reported  repeateilly  as  less  than  125  mEq/L.  It  was  felt  that 
this  picture  was  compatible  with  a  salt-losing  syndrome,  resulting  from  previous  salt 
restriction,  iiicialhinde  sodium  (Merculi\-drin)  and  hydrochlorothiazide  (Hydrodiuril). 
An  attempt  was  made  to  correct  this  by  administering  hypertonic  saline  solution,  10  gm 
sodium  chloride,  dissoh  rd  in  400  a-  of  fluid,  intravenously  slowly.  Following  this  adminis- 
tration, he  liiid  a  dehiiHc  uupnixciiient  with  less  weakness  and  letliarg\-,  but  still  com- 
plained of  some  jiams  m  his  legs.  Dcsjiite  this,  the  blood  urea  nitrogen  remained  ele- 
vated and  went  to  livds  of  a]ipro\niiat(  l>-  85  mg"?!-. 

Througliout  his  lio>piial  ((iiiise,  he  icmaiiied  afebrile.  Temjierature  charts,  recording 
fevers  orally  and  rect.ill\ ,  h;i\c  bi  i  n  cairfiilly  r('\irwei.l  antl  rf\-eal  no  evidence  of  any 
fevers  recorded  above  '. )'.!.( if.  I'lguK  1  coiiehites  the  mean  daily  temperalurcs  with  other 
significant  cliuieal  e\eiit~. 

On  the  iwi  iiti.  ih  hii-pii.il  .la\.  hi'  complained  of  weakness,  nausea  with  repeated  small 
emeses,  ami  leihaigx.  li  \\a>  iinied  that  his  blood  urea  nitrogen  was  persistently  rising 
and  on  that  da>-,  without  alxloiiiiiial  or  back  pains,  he  noted  a  slight  amount  of  pinkish 
hiiii.ittnia.  l-'i)i-  the  lirsi  tune,  ph>sical  examination  revealed  that  liis  spleen  was  palpable 
and  delinife  ea]|,\-  (hililiiiiii  had  appeared.  Five  blood  cultures  were  obtained  during  the 
next  twi'lve-hour  pencxL 

In  a  iiaiieiit  with  known  iheutiiatic  mitral  vah'e  disease,  with  sym])toms  of  weakness, 
wi  itiht  lii-s.  ueiieialize,]  nialai-e.  iii\aluia,  and  lethaigx'  and  later  de\-elo]unt:  sjilenomegaly 
and  i-hiMiini;.  ihe  ih:i'.;ii' '-i-  ni'  I  .a  ri  i  iial  i  ik  li  irari  lit  is  .M'eiiied  quiti'  ol)Vii.ius.  Since  he  had  a 
pn Aiwiis  Iviu'wii  allerg\-  In  peiiieillin,  .-kui  tests  wire  ].erfi)niied  With  an  intradermal  test 
i|uaiiiii\  nf  pi  imillin  (',.  WlifA  tins  jiroihieed  no  reael  ion.  a  lait-down  was  jierformed. 
Prim-  to  the  n  port  of  his  \,\(,n,\  rulnires,  he  w.a>  -larteil  on  ai|uei.n-  i-i\stailme  peni- 
cillin, 100  nnllion  uint~  mi ra\  em iusl\-  il,iil\  ami  ."^l  i e] it i iin>  eiii,  1  gram  mrrainuscularly 
two  times  a  d.iy.  Despite  thi  iap.x,  on  the  next  ila>-.  In  had  a  generalized  ron\-ulsion  and 
became  simisi uporons.  Despite  all  eineigeiic\-  measures,  th(>  jiatient  ex]iired  shortly  there- 
after, on  the  24th  ila>  following;  adiuis>ion. 

I'osT-.MoKTKM  i  xAMiN  \Tiii\ :  Xei  ro)is\'  rcvealed  bacterial  endocarditis  with  vegetations 
in\()l\  imr  tin  mitral  \al\  e.  Tin  nniral  x  ahe  re\  ealed  e\-idenco  of  previous  rheumatic 
\-al\  nlar  disease.  There  was  a  toxic  t>  pe  ni  -|  ili  iiunieual\-  noted  and  the  kidneys  had  the 
typical  "flea-liitten"  appearance  nf  enibiihc  -ilnn leniliiiiephrit is. 

Till    III  ml  wemhi  il  utani-.  The  initial  \  ah  e  re\-ealed  a  decreased  circumference. 

There  was  .~iiine  cilcitici  I  ii  ,u  ,ii  the  anulus  ami  also  lliick<niing  and  distention  of  the  mitral 
(ai>ps.  The  atrial  >uiface  i.l  the  nnilial  milial  cusp  displa>ed  a  ieildisli-l)rown.  irregular 
vegetation,  the  largest  of  which  niiaMiiiil  0..")  cm  111  ilianieti  r.  (See  I'm  2  and  Fig  3) 
Till  le  was  thickening  and  fusion  of  the  choidae  ti  ndmiae  of  tin  mitral  valve.  The 
ni\ I  icanliiini  hail  a  lnow  iush  color  t hiounhouf .  No  areas  (}f  infarction  or  scarring  were 
noteil.  The  atrial  chainl>i'i>  a]ipeared  slightly  dilated  bilaterall>-.  Tliere  was  no  involvement 

of  Ihe  anrtlc  cll^p^. 

Tin  s/il,,,,  \\,|.  niaikeill\-  i  nlaiui  il  and  weighed  710  2iaiii>.  Sections  revealed  a  mod- 
ciaii  1\  -iifl.ilaik,  ]iuiplish-ied,  billing  cut  -iiilace,  wi  I  h  pionuni  nt  follicular  markings. 

Till  l:iiliii  i/s  nvealeil  the  reii.al  caiisules  to  be  stripped  r:i>'\\y.  showing  a  smOOth, 
brownish,  external  surface  with  numerous  >niall  petechial  In  imnihace-,  Pmih  kidneys  had  a 
"flea-bitten"  appearance.  I  See  l-'ig  4)  .Seciiims  of  both  kiilm  .x  s  ie\-i  ali  d  congestive  cut 
surfaces  with  iiromim  nt  maikings  of  tlie  cortex  and  im-dulla.  (See  Fig  5  and  Fig  6) 

The  bruin  weighed  1,")(K)  grams  and  displa\-ed  consideral)le  flattening  of  the  cerebral 
convolutions.  Coronal  sections  of  the  cerebrum  revealed  markedly  moist  cut  surfaces.  No 
areas  of  hemorrhages  or  softening  were  noted.  Except  for  the  marked  edema,  the  re- 
mainder of  the  sections  were  unremarkable. 
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Fig.  2.  Section  of  mitral  valv(-  .-lidwuii:  inv-A  ab«.TSs  formation  and  calcification. 


Fig.  3.  Section  of  mitral  valve  showing  extensive  necrosis  and  calcification. 

Till  mill  iiiil.s  were  of  average  size  and  shape.  Sections  revealed  yellowish  cortices  and 
tannisli-nri  y  inedullae.  Microscopic  examinations  revealed  no  abnormalities. 

Case  2.  J.D.,  a  27-year-old  white  housewife,  was  admitted  to  the  Long  Island  Jewish 
Hospital  because  of  dysarthria  and  left-sided  paresis  for  one  day. 

Approximately  six  years  prior  to  admission,  she  was  first  told  that  she  had  a  cardiac 
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Fig.  4.  Kidney  showing  pale  surface  with  scattered  petechial  areas,  giving  "flea-bitten" 
appearance,  characteristic  of  focal  glomerulonephritis. 


Fig.  5.  Section  of  kidney  with  two  glomeruli  showing  focal  glomerulonephritis. 


murmur.  There  was  no  previous  history  of  scarlet  fever,  rheumatic  fever,  chorea  or 
streptococcal  infections.  Four  months  prior  to  admission,  the  patient  was  delivered  of  a 
normal  baby,  after  an  uncomplicated  pregnancy.  The  only  therapy  during  the  pregnancy 
was  oral  diuretics.  No  prophylactic  antibiotics  were  given.  Approximately  six  weeks  prior 
to  admission,  she  first  noted  increasing  fatigue  and  exercise  limitation.  She  also  noticed 
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Fig.  6.  Hish  power  \u  \\  ol  ijldniri  ulu-  ^Imwinn  portion  of  tuft  with  local  hvalint^  necro- 
sis or  xi-i'allcil  "livaline  lliroiiilii.    (Cut  s<'iatcheil  m  j.ress.  Piv'/z/ec) 

the  onset  of  "sore,  red  si>ots"  on  the  posterior  aspect  of  both  legs  and  ankles,  present  for 
approximately  four  weeks.  The  patient  continued  to  do  her  household  chores  until  the 
evening  before  admission  when  she  noticed  a  severe  right-sided  headache,  followed  by 
dysarthria  and  weakness  of  her  left  arm.  She  later  developed  a  left-sided  hemiparesis, 
involving  the  upper  and  lower  extremities.  There  was  no  history  of  fever,  chills,  sweating, 
anorexia,  or  weight  loss. 

Plixsical  examination  r(ncal(Hl  a  well-developed,  well-nourished  female  with  obvious 
ditiiculty  in  spi'aking.  Teni])eratur(^  was  98.0""  (K):  resjiirations  20/minut(>;  Mood  jiressure 
100  (iO;  ]iulse  100  and  regular.  Tlie  skin  revealc^d  .-several  areas  of  ciythrma,  well-de- 
iiiaii-ited,  measuring  aii|u-oxiinalely  one  <'cnl uni  t cr  in  diameter,  on  the  iiri'lil>ial  areas  of 
IS  or  i  \aii(isi>.  'V\u  lumis  were  clear  ami  resonant 
al  ill  size,  iliiiically ,  TIk  ii'  was  a  regular  sinus 
IV  w.is  a  hlowiiig,  in-oloiigecl,  (hade  3 '6  holcsystolic 
ismitled  to  the  left  axilla  and  up  the  left  paraster- 
ll.  Tlie  exiremities  were  negative.  Neurologic  ex- 
;  ,is  part  of  ,1  left  hemiparesis,  upper  more  than 
he  iipw.aid  g.ize  on  command  and  pursuit.  There 
.  'I'heiv  was  a  left  Babinski  and  right  equivocal 
■\-A\y  h>  ]ioactive.  There  was  no  nystagmus  or 
risiiilit was  elicited. 


•lub 


lioll.  There  was  n. 

throughout.  Th.  heart 
rh\-thm  without  ai)>  pal| 
murmur,  best  heard  at  the  ape> 
nal  line.  No  liver  or  spleen  <'o 
amination  re\-eale(l  :i  ii'ft  laia 
lower.  There  was  a  defiiiile 
was  a  mild  jiaresis  of  left  l.at 
Baliin-ki.  l)e,p  tendon  refiexe,- 
d,n,nn-lr:,l.l:'  \lMial  field  .lefect 
i'l  lM  IM.N  I     l.AHOHATORY    I).\TA  : 

coiiiii  10,7(10  (S07p  polys,  18'; 
two  M  iiaraii    sjiecimens.  Corn' 
total  protein  6.7  gm% 
1+.  Cerebrospinal  fluid 


are.l  1 
thrills. 


re  hilal 
nuchal 


\( 

Hemoglobin  12.4  gm';  ;  hemato(a-it  37%  :  total  leukocyte 
\iiipiis,  1';  bands,  1%  monos).  Urinalysis  was  negative  on 
(ed  sed.  rate  46  mm/hour;  blood  urea  nitrogen  8  mg%; 
til  albumin  4.2  gm%  and  globulin  2.5  gn\'7f  :  C.-reactive  protein 
■11  count  was  ,5  WBCs  and  protein  17  mg%.  Spinal  fluid  culture 


rc\'ealed  no  organisms.  Lupus  erytheiiiatosus  prejiarations  X  3  were  negative.  Serum  VDRL 
\va-  tieir.-iliv.'.  T'riiie  for  p<irpliyrin.s  was  negative.  X-rays  of  the  skull  were  nru.-ilive.  X-ra.v.s 
of  ihi  I  hi  >i  ii  \eale(l  some  straightening  of  the  left  cardiac  Ijorder,  but  no  (li.-~tiiicl  i  hain- 
ber  enlargement  was  identified.  The  electrocardiogram  revealed  a  regular  sinus  rh^-thin 
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with  no  abnormalities.  The  electroencephalogram  revealed  an  abnormal  record,  showing 
focal  dysfunction  at  the  right  posterior  temporal  area.  Four  out  of  .six  blood  cultures  showed 
anaerobic  Streptococcus  which  was  sensitive  to  penicillin,  streptomj-cin,  oxytetracychne, 
chloramphenicol,  nitrofurantoin,  novobiocin,  neomycin,  erythromycin,  oleandomycin,  and 
l)olymyxin  B.  A  vaginal  culture  grew  out  anaerobic  Streptococcus,  similar  to  that  iso- 
lated from  the  blood  cultures.  Blood  cultures,  taken  after  therapy  was  begun,  were  sterile. 

HosPiT.AL  course:  The  highest  recorded  temperature  during  the  first  six  days  of  hos- 
pitahzation  was  99.6°F  rectally.  In  a  patient  with  known  rhcnuiiatic  mitral  vah  ular  disease, 
and  neurologic  findings  in  keeping  with  a  right-sided  cerebral  embolus,  the  diagnosis  of 
bacterial  endocarditis  was  entertained  on  admission.  The  patient  also  gave  a  history  of 
penicillin  hypersensitivity  with  an  urticarial  reaction  following  penicillin  administration 
several  years  ago.  In  view  of  this  history,  on  the  seventh  hospital  day,  the  patient  was 
started  on  Erythromycin,  1  gram,  orally,  four  times  a  day.  On  tlie  next  day,  definite  splinter 
hemorrhages  were  noted  in  the  nail-beds.  Because  of  the  gravity  of  the  situation,  the  Eryth- 
romycin was  discontinued  after  one  day,  and  the  patient  was  started  on  acjueous  crystalline 
penicillin  G,  10  milhon  units  intravenously  daily,  and  Streptomycin,  1  gram,  intramuscu- 
larly, twice  a  day.  Streptom.ycin  was  continued  for  three  weeks  and  penicillin  was  continued 
for  a  full  six-week  course.  The  patient  did  develop  a  rash  which  was  probably  related  to 
penicillin  hypersensiti\"ity  and  this  responded  to  Chlortrimeton.  The  patient  remained 
afebrile  throughout  her  hospital  stay,  exceiit  for  one  temperature  rise  to  101. 0°F  on  the 
thirty-fourth  hospital  day,  which  was  probably  related  to  a  phlebitis  of  the  left  arm,  at  the 
site  of  intravenous  infusion.  Following  this,  the  patient  continued  to  impro\e  gradually, 
and  was  ambulatory.  The  left-sided  paresis  slowly  responded  and  returned  to  almost  nor- 
mal ftmction.  There  was  slight  weakness  in  some  of  the  fine  motions  of  the  left  hand  and 
slight  dn)0|iing  of  tlic  left  angle  of  the  mouth.  Gaze  returned  completely  to  normal.  After 
six  weeks  of  penicillin  therapy,  the  patient  was  discharged  and  has  remained  well  .since  that 
time. 

Discussion 

The  clinical  manife.stations  of  bacterial  endocarditis  have  conveniently  been 
placed  in  three  general  categories  of  symptoms  by  Tompsett  (10).  The  first 
'    are  the  systemic  manifestations  of  infection;  second,  the  manife.stations  of 
li    embolization;  third,  the  manifestations  of  heart  disease,  itself.  The  major 
A    systemic  sign  of  infection  in  bacterial  endocarditis  is  fever.  This  fever  may 
!    be  continuous,  remittent,  intermittent  or  completely  irregular.  As  a  rule,  the 
I    daily  temperature  peaks  range  between  101°-103°F.  Periods  of  subfebrile  tem- 
li   perature  for  \veeks  at  a  time,  are  occasionally  observed  in  the  subacute  cases. 
!(   Friedberg  (11)  has  stated  that  the  diagnosis  of  subacute  endocarditis  should 
be  assumed  as  most  probable,  whenever  a  patient  with  an  organic  cardiac  mur- 
mur experiences  fever,  without  apparent  cause,  for  more  than  one  week.  Ex- 
perience has  taught  that  regardless  of  theoretical  possibilities,  the  diagnosis  of 
bacterial  endocarditis  based  on  the  above  criteria  is  virtually  always  correct, 
if  the  fever  is  unequivocal  (101.0°F  or  higher  I . 

The  clinical  picture  of  bacterial  endocarditis  as  it  occurs  in  the  elderly  is 
much  more  often  atypical  than  in  younger  patients  (12).  In  this  regard,  the 
normally  low  body  temperatures  of  an  elderly  person  may  result  in  confu- 
sion. The  ]iatient  reported  may  actually  have  some  "clinical  fever"  with  a 
temperature  of  99.0°F,  if  his  normal  body  temperature  was  97°-98.0°F.  In 
the  elderly  patient,  the  chief  obstacle  to  an  early  diagnosis  of  the  disease  is 
the  common  occurrence  of  a  variety  of  pathologic  processes  in  the  same 
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person  and  the  difficulty  in  distinguishing  the  chnically  more  significant  find- 
ings. 

There  are  five  distinct  clinical  situations  in  bacterial  endocarditis  where 
the  patient  may,  for  at  least  short  periods  of  time,  be  afebrile.  The  first  of 
these  is  in  jiatients  who  have  received  previous  antimicrobial  therapy  in 
suboptimal  doses.  These  drugs  may  temporarily  arrest  the  bacteremia  but  be 
inadequate  to  eradicate  the  underlying  valvular  vegetation.  The  second  con- 
dition occurs  after  massive  intracerebral  or  subarachnoid  bleeding  due  to 
embolism  or  rupture  of  a  mycotic  aneurysm.  (Case  2  of  this  study  may  be 
apyrexia  due  to  mycotic  embolism  of  the  central  nervous  system.)  The  third 
situation  is  severe  congestive  cardiac  failure.  The  fourth  is  uremia,  whether  it 
be  due  to  focal  embolic  glomerulonephritis,  diffuse  glomerulonephritis  or  mul- 
tiple renal  septic  infarcts.  (Case  1  would  fit  into  this  category.)  The  fifth  is 
in  the  elderly  age  group,  in  whom  the  immunochemical  response  to  bacteremia 
may  be  so  impaired  that  clinical  temperature  elevations  do  not  occur. 

The  classic  criteria  for  the  diagnosis  of  bacterial  endocarditis,  namely,  un- 
explained fever  and  organic  cardiac  murmur,  are  well  recognized.  It  is  well 
known  that  a  small  percentage  of  patients  with  bacterial  endocarditis  do  not 
have  an  organic  cardiac  murmur,  especially  elderly  patients  and  those  with 
endocarditis  due  to  more  virulent  organisms.  Now,  it  seems  appropriate  to  add 
that  any  patient  with  an  organic  cardiac  murmur,  in  the  absence  of  fever, 
may  have  bacterial  endocarditis.  The  findings  of  organic  cardiac  disease  when 
coupled  with  anemia,  weakness,  weight  loss,  generalized  malaise,  splenomegaly, 
pctcchiac,  clubbing,  microscopic  hematuria  or  an  embolic  phenomenon  should 
always  piompt  the  clinician  to  obtain  blood  cultures  and  initiate  therapy.  In 
order  to  avoid  niissiiiij;  the  diagnosis  of  bacterial  endocarditis  on  any  medical 
service,  blood  cultures  .should  be  obtained  on  all  cardiac  patients  with  any 
unexplained  findings. 

POST-PARTUM  ENDOCARDITLS 

DeLee  and  Greenhill  (13)  list  that  puerperal  infections  are  caused  by 
Streptococcus  viridans  and  hemolytic  and  nonhemolytic  Streptococci  (aerobic, 
anaerobic,  facultative,  obligate).  It  is  stated  that  it  is  rare  to  find  one  of  these 
organisms  as  a  sole  cause  of  the  disease.  In  a  control  series  (14)  from  30  of  the 
32  uterine  cultures  in  untreated  patients,  various  bacteria  were  isolated, 
jn-edominantly  anaerobic  Stre])tococci  and  Bacteroides.  The  incidence  of  posi- 
tive l)lood  cultures  following  parturition  is  difficult  to  estimate.  Burwell  and 
]\Ietcalf  (15)  obtained  no  positive  cultures  in  17  patients  during  and  after 
termination  of  labor.  Blood  cultures  obtained  by  Redleaf  and  Fadell  (16) 
were  positive  after  delivery  of  the  placenta  in  4%  (4/101)  and  were  positive 
in  11%  (11/101)  in  the  first  postpartum  day.  A  review  of  the  world  literature 
to  1953  (17)  revealed  only  35  reported  cases  of  subacute  bacterial  endo- 
carditis in  pregnancy.  The  calculated  incidence  was  approximately  0.02%  of 
jiregnant  women. 

When  bacterial  endocarditis  occurred  during  pregnancy  and  an  organism 
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was  isolated  in  the  blood  stream,  it  was  invariably  Streptococcus  viridans.  In 
contrast,  it  was  found  (18)  that  when  the  disease  developed  during  the  post- 
partum period,  the  predominance  of  organisms  was  that  other  than  Strepto- 
coccus viridans.  The  outstanding  feature  of  the  analysis  of  8  cases  by  Lein 
and  Stander  (18)  is  that  none  of  the  7  patients  with  histories  and  physical 
findings  indicative  of  heart  disease,  received  prophylactic  antibiotics. 

Antimicrobial  prophylaxis  does  not  appear  warranted  during  the  course  of 
uncomplicated  pregnancy  in  patients  with  predisposing  cardiovascular  dis- 
ease. The  jnegnant  cardiac  patient  should  be  observed  frequently  for  any 
intercurrent  infections,  which  should  be  treated  vigorously.  At  the  onset  of 
labor,  these  patients  should  receive  aqueous  or  procaine  penicillin  1.2  million 
units  intramuscularly,  combined  with  Streptomycin  1  gram  intramuscularly, 
prophylactically,  followed  by  half  this  dose  every  twelve  hours  while  labor 
progresses.  This  program  should  be  continued  through  the  second  postpartum 
day.  For  patients  with  a  history  of  hypersensitivity  to  Penicillin  or  Strepto- 
mycin, Tetracycline  in  therapeutic  doses  should  be  given  instead  of  the  Peni- 
cillin-Streptomycin regimen. 

Case  2  is  a  patient  with  known  rheumatic  valvular  disease  who  received  no 
antibiotic  prophylaxis  during  pregnancy  and  the  postpartum  period.  The  or- 
ganism isolated  from  the  blood  cultures  was  an  anaerobic  Streptococcus, 
which  also  grew  luxuriantly  from  a  vaginal  smear.  It  seems  most  likely  that 
the  endocarditis  followed  the  transient  bacteremia,  which  occurred  during 
labor  or  immediately  postjiartum. 

PROPHYLAXIS 

Prophylactic  antibiotic  therapy  is  indicated  in  anyone  with  known  cardiac 
disease  who  is  undergoing  any  dental  procedure  or  minor  surgical  procedure. 
The  program  to  be  instituted  in  women  who  are  pregnant,  during  labor  and 
in  the  immediate  i)ostpartum  period,  has  already  been  outlined. 

All  patients  with  cardiovascular  disease  predisposed  to  bacterial  endocarditis 
who  are  involved  in  trauma  to  the  genital  or  urinary  tract  should  rccciAc  anti- 
biotic therapy  directed  at  the  Enterococcus  just  prior  to  and  after  the  pro- 
cedure. The  accepted  regimen  consists  of  Procaine  Penicillin  1.2  million  units 
intramuscularly  and  Streptomycin  1  gram  intramuscularly  about  one  hour 
prior  to  the  procedure,  with  repetition  at  twelve-hour  intervals  for  a  total  of 
three  days.  Although  gram-negative  enteric  bacilli  are  responsible  for  the 
vast  majority  of  instances  of  bacteremia  after  urinary  tract  manipulation, 
these  organisms  are  distinctly  unusual  as  causes  of  bacterial  endocarditis. 
Therefore,  in  these  procedures,  prophylaxis  must  be  directefl  at  the  Enterococ- 
cus (19). 

To  date,  no  proof  exists  that  prophylaxis  with  antibiotics  is  effective  in  pre- 
venting bacterial  endocarditis  in  someone  undergoing  traumatic  procedures 
associated  with  transient  bacteremia.  However,  antimicrobial  prophylaxis 
appears  to  be  a  reasonable  approach  and  the  consensus  of  expert  opinion  favors 
the  use  of  antibiotics  in  this  situation.  In  endocarditis  associated  with  intra- 
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cardiac  prosthesis  (20,  21),  the  establishment  of  an  augmented  antibiotic  pro- 
gram to  include  the  preoperative  administration  of  Procaine  Penicillin, 
Streptomycin  and  Alethicillin,  followed  by  oral  Sodium  (.)xacillin  for  a  period 
of  two  to  three  months,  has  resulted  in  a  sharp  decline  in  the  incidence  of 
Staphylococcal  endocarditis.  In  clinical  situations  other  than  cardiac  surgery 
with  intracardiac  i)rosthesis,  the  prolonged  administration  of  antibiotics 
after  a  procedure  is  unjustified. 

Summary 

Two  i^atients,  one  with  detailed  postmortem  findings,  are  presented  with 
jM'oven  bacterial  eiuloeai-ditis,  who  were  afebrile  throughout  their  hospital 
course.  Although  fever  is  the  major  systemic  sign  of  infection  in  bacterial 
endocarditis,  its  absence  should  not  mislead  the  clinician  to  discard  this  diag- 
nosis. Five  distinct  clinical  situations  in  bacterial  endocarditis  may  be  asso- 
ciated with  apyrexia:  (1)  ])rior  administration  of  antimicrobial  drugs;  (2) 
massive  intracerebral  or  sul)arachnoid  bleeding  due  to  embolism  or  ruptured 
mycotic  aneurysm;  (3)  severe  congestive  cardiac  failure;  (4)  uremia;  and 
(5)  elderly  individuals  who  may  manifest  many  atypical  features. 

Since  prognosis  is  directly  i-elated  to  the  prompt  institution  of  antibiotic 
therapy,  a  high  index  of  suspicion  must  be  maintained.  Blood  cultures  should 
be  obtained  on  all  patients  with  organic  cardiac  murmurs  with  or  without 
significant  fever,  who  display  any  unexplained  findings. 
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Eosinophilic  Meningitis:  Report  of  Two  Unusual  Cases 


SEYMOUR  GENDELMAN,  M.D. 

Meningitis  associated  with  a  primarily  eosinophilic  pleocytosis  has  recently 
received  increased  attention,  usually  implicating  larval  infection  by  the  rat 
lungworm,  Angiostrongylus  cantonensis  (1-3). 

Reports  unassociated  with  parasitic  infections  are  infrequent  (4 1.  A  single 
case  report  of  bacterial  meningitis  (pneumococcal)  associated  with  eosino- 
philic pleocytosis  was  reported  in  1964  (5).  Numerous  cases  of  apparent  hy- 
persensitivity affecting  the  cerebrospinal  fluid  have  been  reported  secondary 
to  si)inal  anesthesia  (6-8),  pantopaque  myelography  (9-11)  and  oral  ingestion 
of  sulfonamides  (12-13),  but  none  of  these  instances  was  associated  with  an 
eosinophilic  pleocytosis.  The  present  report  describes  two  cases  of  eosinophilic 
cerebrosjiinal  fluid  pleocytosis  apparently  unassociated  with  parasites. 

Case  Reports 

Case  I.  In  1954,  a  34-ycar-oId  female  was  found  to  have  hemolytic  anemia 
and  the  diagnosis  of  systemic  lupus  erythematosis  (SLE)  was  made.  She  was 
treated  with  oral  Prednisone®.  Her  flrst  Mount  Sinai  Hospital  (MSH)  admis- 
sion was  in  1959,  when  an  increased  rate  of  hemolysis  was  noted.  At  that  time, 
there  were  repeated  positive  SLE  preparations. 

Neurologic  involvement  was  first  noted  in  1961.  The  patient  complained  of 
burning  pain  in  the  left  extremities  and  later  experienced  episodic  cramping  of 
the  right  lower  extremity.  There  was  blurred  vision  in  the  right  eye  and  she 
was  I'eadmitted  to  MSII  on  7/25/61.  Examination  at  that  time  revealed  a 
broad-based  p;ait  and  she  tended  to  favoi'  the  I'ight  lower  extremity  when 
walking.  There  were  obvious  episodes  of  pal|)able  cramping  of  the  right  ex- 
tremities associated  with  simultaneous  ])ain  in  the  left  thigh,  groin,  and  abdo- 
men. The  deep  tendon  reflexes  were  increased  in  the  right  lower  extremity  and 
there  was  a  right  Chaddock  sign.  Pin  and  temperature  sensibilities  were  re- 
duced to  absent  from  the  midthoracic  region  distally  through  all  sacral  levels. 
There  was  reduced  a(la])tation  time  and  prolonged  aftcr-seiisation  to  pinprick 
stimulation  in  the  left  arm.  In  the  right  eye,  there  was  a  temporal  scotoma 
and  the  disc  margins  were  slightly  blurred.  There  was  hy|)eremia  and  exudate 
in  the  right  optic  papilla.  Vision  in  the  left  eye  was  intact.  Examination  of  the 
left  fundus  was  normal. 

Throughout  the  hospital  course,  there  were  frequent  episodes  of  "clawing" 
of  the  right  hand  and  foot  and  simultaneous  stiffening  and  pain  of  the  left 
extremities.  Bilateral  Babinski  signs  developed.  There  was  diminished  pin, 
touch,  temperature,  and  vibratory  sensibilities  from  the  level  of  the  Th-4, 
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(listally  on  the  left  side.  It  was  felt  that  the  multiplicity  of  lesions  (cervical 
spinal  cord  and  right  optic  nerve)  suggested  an  independent  demyelinating  dis- 
ease, i.e.  multiple  sclerosis.  That  this  process  was  secondary  to  SLE,  could  not 
be  excluded. 

Initial  laboratory  findings  included  positive  Coombs  tests,  a  peripheral 
white  blood  count  (WBC)  of  6300  (no  eosinophils)  and  hemoglobin  of  11.9 
grams.  The  remaining  laboratory  results,  including  urinalysis,  liver  function 
tests,  serum  electrolytes,  blood  urea  nitrogen,  fasting  blood  sugar  and  serum 
calcium  and  phosphorous  were  normal.  The  initial  lumbar  puncture  (LP)  per- 
formed on  the  evening  of  admission,  revealed  an  initial  pressure  (IP)  of  80 
mm  of  water.  The  cerebrospinal  fluid  (CSF)  was  clear  and  colorless.  Protein 
and  sugar  levels  were  normal.  There  were  9  white  cells/mm^  (8  lymphocytes 
and  1  polymorphonuclear).  The  culture  produced  no  growth.  She  was  given 
40  mg  of  intrathecal  Depomedrol®  at  that  time. 

On  the  afternoon  of  7/26  (the  next  day),  she  complained  of  headache 
and  pain  in  the  back,  for  which  she  received  oral  Demerol®.  She  was  later 
found  thrashing  about  in  bed,  disoriented  and  confused.  She  was  unaware  of 
her  location  and  was  incontinent  of  urine.  The  oral  temperature  was  100.2°F. 
Her  pulse  rate  was  80/min  and  the  blood  pressure  100/60  mm  Hg.  A  second 
LP  at  that  time  revealed  opalescent  fluid  in  all  tubes.  There  were  2800  WBC/ 
mm'^,  all  eosinophiles.  A  gram  stain  was  negative.  There  was  468  mg%  of  protein 
and  12  mg%  of  sugar.  Of  two  culture  specimens,  the  first  grew  "type  25  pneu- 
mococcus"  and  the  second  was  sterile  (reported  on  7/28). 

By  the  morning  of  7/27,  she  was  still  confused  and  disoriented  and  ap- 
peai'cd  to  be  in  pain.  There  was  nuchal  rigidity  and  the  oral  temperature  was 
101. 2°F.  A  third  LP  again  revealed  opalescent  CSF  and  contained  1,650  white 
blood  cells/mm'*  with  "numerous  eosinophiles."  The  opening  pressure  was  150 
mm  of  water.  The  protein  and  sugar  specimens  were  lost,  but  the  cultures  were 
sterile.  The  peripheral  WBC  was  21,450/mm-''  with  a  shift  to  the  left,  but  no 
eosinophiles. 

By  the  evening  of  7/28,  she  was  much  improved.  She  was  oriented,  alert, 
and  comjilained  of  headache,  l)ut  was  amnesic  for  the  previous  36  hours.  There 
was  still  slight  nuchal  rigidity  and  eye  ball  tenderness,  but  she  was  able  to  sit  up 
in  bed  and  read.  At  this  time,  the  positive  culture  report  (pneumococcus)  was 
obtained  and  the  patient  received  20  million  units  of  intravenous  penicillin-G 
daily.  A  fourth  spinal  tap  (7/28)  showed  an  IP  of  140  mm  of  water.  The 
fluid  was  slightly  cloudy  and  contained  1300  white  cells/mm^  of  which  1030 
were  polymorphonuclear  cells.  Gram  stain  and  subsequent  cultures  were  nega- 
tive. She  became  afebrile  and  antibiotic  therapy  was  discontinued  after  three 
days.  During  this  period,  the  neck  stiffness  and  headache  had  subsided. 

Subseriucnt  follow-up  to  January,  1968  has  shown  some  fluctuation  in  her 
illness.  There  was  continuation  of  the  spasms  of  the  left  leg,  a  relative  sensory 
level  for  pinprick  and  temperature  (with  its  upper  level  at  TlO-11)  sensi- 
bilities and  a  mild  paraparesis.  The  scotoma  in  the  right  eye  persisted  and  both 
o])tic  discs  were  pale.  Lumbar  puncture  at  that  time  (1968)  showed  clear  and 
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colorless  fluid  with  28  mg%  of  protein  and  108  mg%  of  sugar.  There  was  a 
single  lymphocyte.  She  received  a  series  of  six  injections  of  intrathecal  De- 
pomedrol®  (40  mg  each)  at  three  day  intervals.  There  was  no  adverse  reaction 
or  increase  in  the  CSF  cell  count. 

Case  II.  A  51-year-old  man  was  admitted  to  MSH  (11/11/65)  complaining 
of  pain  in  the  posterior  aspect  of  the  left  shoulder  of  three  weeks"  duration. 

The  pain  worsened  with  head  extension  and  radiated  posteriorly  into  the 
arm  and  forearm  to  the  dorsum  of  the  hand  and  the  medial  four  fingers. 
Numbness  and  paresthesias  were  present  in  the  volar  aspect  of  the  left  index 
finger  and  the  dorsal  forearm.  He  had  noted  weakness  in  the  hand  and  fore- 
arm which  had  begun  to  interfere  with  his  work  (making  costume  jewelry). 

On  examination,  he  tended  to  keep  his  head  tilted  to  the  left.  There  was 
marked  weakness  of  left  arm  flexion,  wrist  extension  and  flexion,  hand  grip 
and  thumb  abduction  and  extension.  There  was  diminished  pinprick  and  touch 
sensibility  over  the  volar  aspect  of  the  left  index  finger  and  dorsum  of  the 
forearm.  The  left  triceps  reflex  was  depressed  when  compared  with  the  right. 

General  laboratory  results  were  normal.  The  cerebrospinal  fluid  was  clear 
and  colorless  and  the  protein  was  43  mg%.  On  11/15/65,  a  cervical  myelogram 
was  performed  with  18  cc  of  pantopaque.  A  filling  defect  was  found  at  the 
left  C6-7  interspace  which  was  interpreted  as  disc  herniation.  At  completion 
of  the  myelogram,  12  cc  of  pantopaque  were  removed  and  he  was  given  40 
mg  of  intrathecal  Depomedrol®  (14-15).  A  cervical  collar  was  prescribed  and 
he  improved  progressively  until  discharge  on  11/30/65. 

He  was  readmitted  the  next  day.  He  had  awakened  with  pain  in  the  right 
lateral  thigh  and  midlow  back.  This  was  later  followed  by  a  headache 
which  was  made  worse  by  coughing.  He  walked  with  a  limp.  By  midafternoon, 
his  oral  temperature  was  101. 2°F. 

Examination  at  admission  revealed  slight  stiftness  of  the  neck  and  pain  in 
the  midlumbosacral  region  where  there  was  percussion  tenderness.  Strength  in 
the  left  arm  and  wrist  was  only  slightly  less  than  the  right.  Hand  grip  was 
normal  and  the  left  triceps  reflex  was  still  diminished.  There  was  pain 
referred  to  the  right  hip  on  straight  leg  raising  to  30°  on  the  right  and  to  60° 
on  the  left. 

The  peripheral  WBC  was  6500  with  a  shift  to  the  left  (6%  were  eosinophiles) . 
The  urine  contained  2+  protein.  Lower  spine  x-rays  revealed  dispersed  panto- 
paque into  the  root  sleeves  bilaterally.  The  remaining  laboratory  ^•alues  were 
normal.  LP  showed  uniformly  cloudy  CSF  with  1400  white  cells/mm-''.  Forty- 
four  i-)ercent  were  eosinophiles.  The  protein  was  79  mg%  and  the  sugar,  68 
mg%.  Gram  stain  and  subsequent  cultures  were  negative. 

He  was  immediately  begun  on  daily  intravenous  penicillin-G  (40  million 
units),  chloramphenicol  (2  grams)  and  sulfisoxazole  (6  grams  subsequently 
reduced  to  4  grams).  The  chloramphenicol  was  discontinued  after  5  days 
and  the  remaining  drugs,  after  11  days.  Throughout  the  period  of  therapy,  the 
systemic  eosinophile  count  varied  from  a  high  of  18%  (8th  hospital  day)  to  a 
low  of  4%  (12th  hospital  day)  as  shown  in  Table  1.  Serial  LP's  at  3  day  inter- 
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TABLE  I 

Serial  Values  of  Cerebrofipinal  Fluid  and  Blood 


Hospital  Day 

Cerebrospinal  Fluid 

Blood 

WBC 

%  Eos. 

Protein 

Sugar 

WBC 

%  Eos. 

1 

1400 

44 

79 

68 

9,500 

6 

6 

642 

30 

193 

72 

7,850 

12 

8 

6,800 

18 

12(1)* 

952 

31 

248 

36 

7,100 

4 

1G(2) 

214 

86 

50 

10,000 

4 

19(3) 

5 

76 

42 

12,000 

Serial  cell  count,  sugar  and  protein  values  of  cerebrospinal  fluid  and  blood.  Note  the 
rapid  drop  in  spinal  fluid  pleocytosis  and  protein  content  following  the  initiation  of  intra- 
thecal Depomedrol. 

*  Initiation  of  intrathecal  Depomedrol'^'  therapy  (total  of  3  injecti(jns),  t<jtal  120  mg. 


vals  revealed  a  progressive  rise  in  protein  to  248  ing''r  l)y  the  11th  day.  CSF 
sugar  levels  were  as  low  as  36  mg%  (simultaneous  l)lood  sugar  was  not  ob- 
tained) . 

Throughout  the  hospital  course,  there  was  a  progressive  decrease  in  pain 
and  discomfort.  He  became  afebrile  after  the  first  hospital  day  and  remained 
so  thereafter.  Neck  stiffness  was  much  less  by  the  6th  hosj^ital  day  when 
ambulation  was  begun.  By  the  12th  hospital  day,  he  had  only  a  mild  headache 
and  minimum  percussion  tenderness  in  the  lower  back.  He  was  asymptomatic 
by  the  19th  hospital  day  when  there  was  no  detectable  weakness  in  any  ex- 
tremity. The  left  triceps  reflex  remained  depressed.  There  was  no  detectable 
sensory  deficit  when  he  was  discharged  on  12/20/65. 

Discussion 

In  Case  I,  it  is  difficult  to  be  sure  of  the  etiology,  but  certainly  it  is  very 
suggestive  of  pneumococcal  meningitis.  The  presence  of  a  positive  culture,  a 
low  cen'l)ros]unal  fluid  sugar  and  a  good  response  coincident  with  antil>iotic 
thera])y  (though  not  optimal  in  time  I  all  strongly  suggest  this  diagnosis.  Xo 
parasites  were  found  in  the  blood,  urine  or  CSF.  There  has  been  only  one  other 
report  of  eosinophilic  j^lcocytosis  secondary  to  pneumococcal  meningitis  (5). 
However,  even  this  case  report  includes  a  number  of  reservations.  The  patient 
was  seen  in  French  Indonesia  which  appeai-s  to  be  an  endemic  area  for  the 
syndrome  of  eosinophilic  meningitis  secondary  to  parasitic  invasion  of  the 
nervous  system.  He  was  also  noted  to  have  a  positive  skin  test  indicating  prior 
exposure  and  almost  assuredly,  infection,  with  the  rat  lungworm — Angio- 
strontivliis  cantonensis.  Further,  the  authors  reported  that  many  specimens  of 
cerebrospinal  fluid  taken  from  patients  in  this  region  without  evidence  of 
central  nervous  system  illness,  show  an  eosinophilic  pleocytosis.  Indeed,  the 
authors  mention  the  possibility  of  the  patient  having  two  unrelated  illnesses. 

A  less  probable  etiologic  relationship  may  have  l>een  the  prior  intrathecal 
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injection  of  Depomedrol®.  However,  this  is  unlikely  in  view  of  the  9  white 
cells  present  in  the  CSF  in  the  initial  LP.  In  addition,  she  received  six  subse- 
quent intrathecal  Depomedrol®  injections  in  1968  without  adverse  effect. 

Despite  numerous  case  reports  of  iatrogenic  meningitis,  there  were  no  cases 
with  eosinophiles  in  the  CSF  (16-18).  The  rarity  of  eosinophilic  pleocytosis 
secondary  to  bacterial  meningitis  is  exemplified  by  its  failure  to  occur  in  two 
extensive  reviews  of  the  subject,  involving  over  four  hundred  patients  (19-20). 
The  present  patient  is  thus  unique  in  responding  to  pneumococcal  meningitis 
with  an  eosinophilic  pleocytosis.  The  relationship  of  this  response  to  the  lupus 
erythematosis,  itself  a  disease  of  altered  immune  response,  is  intriguing  but 
not  revealing. 

In  Case  II,  there  is  little  to  implicate  an  infectious  relationship,  but  much 
to  indicate  an  allergic  reaction  to  pantopaque.  The  16-day  delay  from  the  day 
of  myelography  to  the  development  of  symptoms  has  been  reported  in  the 
past  (9,  21).  However,  the  quiescent  period  could  also  be  attributed  to  a  de- 
layed antibody  response  due  to  the  prompt  instillation  of  intrathecal  De- 
pomedrol®. That  the  pleocytosis  did  not  respond  to  ten  days  of  intensive  anti- 
biotic therapy,  but  did  respond  quickly  to  the  further  injection  of  intrathecal 
Depomedrol®,  strongly  suggests  a  hypersensitivity  reaction  to  the  previous 
injection  of  pantopaque.  All  blood  and  CSF  cultures  were  negative  and  no 
parasites  were  found  in  the  blood,  urine  or  CSF.  The  prompt  response  of  the 
CSF  pleocytosis  (Case  II)  to  intrathecal  Depomedrol®  suggests  its  possible 
efficacy  in  hypersensitivity  reactions  of  the  spinal  meninges.  To  date,  no  un- 
toward reactions  or  further  symptoms  referable  to  the  meninges  have  occurred 
in  either  of  the  presented  case  reports. 

Previous  case  reports  and  reviews  of  naturally  occurring  bacterial  menin- 
gitis (19,  20),  bacterial  meningitis  complicating  neurologic  manipulation  (16- 
18),  apparent  hypersensitivity  meningitis  associated  with  systemic  drug  (12, 
13),  chemical  meningitis  (6-8,  22)  or  meningeal  complications  of  myelography 
(9-11,  21)  all  fail  to  show  a  single  case  of  eosinophilic  pleocytosis.  The  most 
common  etiologic  relationship  to  eosinophilic  meningitis  noted  in  the  literature 
is  parasitic  invasion  of  the  central  nervous  system,  usually  associated  with 
cysticercosis  or  echinococcosis  (1,  23,  24). 

More  recently,  an  etiologic  relationship  has  been  suggested  with  the  rat 
lungworm,  Angiostrongylus  cantonensis  (1,  25-28).  A  similar  syndrome  (eo- 
sinophilic pleocytosis)  in  cattle  has  been  associated  with  lead  intoxication,  but 
apparently  has  not  been  seen  in  man  (29).  There  were  no  such  relationships 
suggested  in  the  cases  presented  in  this  report. 

Conclusions 

Two  cases  of  meningitis  associated  with  eosinophilic  CSF  pleocytosis  are 
presented.  Case  No.  I  appears  to  be  the  second  reported  instance  of  an  eosino- 
philic reaction  associated  with  pneumococcal  invasion  of  the  cerebrospinal 
fluid.  Case  No.  II  is  apparently  the  first  reported  instance  of  eosinophilic 
pleocytosis  following  pantopaque  myelography.  The  rapid  response  of  the  sec- 
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end  case  to  intrathecal  steroid  therapy  suggests  its  possible  efficacy  in  such 
instances. 
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MAX  KLLENHERG,  M.D. 

Foot  lesions  in  diabetes  have  usually  been  attributed  to  the  presence  of  oc- 
clusive peripheral  vascular  disease  which  tends  to  occur  earlier,  more  frequently, 
and  with  increased  severity  in  diabetes.  Insufhcient  attention  has  been  paid  to 
diabetic  neuropathy  as  a  causative  factor.  Because  of  the  need  for  proper  recog- 
nition, and  the  response  to  appropriate  therapy,  a  study  of  neuropathic  ulcers  in 
diabetes  including  its  clinical  representations  and  treatment  was  undertaken. 

The  term  "neuropathic  ulcer"  is  used  for  a  special  type  of  lesion  that  occurs  in 
any  neuropathic  foot  whatever  the  cause — i.e.  diabetes,  tabes,  syringomyelia, 
hereditary  sensory  syndrome,  or  leprosy.  Synonyms  include:  mal  perforans; 
plantar  ulcer;  trophic  ulcer;  perforating  ulcer;  or  pressure  ulcer.  Anesthesia 
(either  peripheral  or  central  in  origin)  is  the  common  denominator  in  the  patho- 
genesis by  virtue  of  the  fact  that  the  foot  loses  its  warning  mechanism  and  the 
patient  is  unaware  of  where  and  how  he  places  his  foot,  nor  does  he  perceive 
trauma.  In  addition  to  impaired  sensory  perception,  the  application  of  an  ab- 
normally increased  pressure  to  limited  surface  areas  is  required.  Thus,  the  lesion 
occurs  only  when  walking  is  possible  and,  conversely,  does  not  occur  in  the  ab- 
sence of  locomotion.  Hence,  it  is  uncommon  in  such  disabling  conditions  as 
transverse  myelitis  where  the  patient  is  so  often  bedridden. 

Clinical  Data 

Thirty-six  patients  with  neuropathic  ulcerations  comprised  the  basis  for  this 
clinical  study.  Many  of  the  patients  had  more  than  one  ulcer,  though  not  neces- 
sarily at  the  same  time;  thus  there  were  52  lesions  in  all. 

1.  Sex  and  age.  Of  the  36  cases  with  diabetic  neuropathic  ulcers,  23  were  males 
and  13  were  females.  This  male  predominance  has  been  recorded  previouslj^  in 
diabetes  (1)  and  leprosy  (2).  The  youngest  person  in  our  group  was  32  years  of 
age  and  the  oldest  was  75.  Sixteen  were  below  the  age  of  50,  and  20 — slightly 
more  tlian  lialf — were  more  than  50  years  of  age. 

2.  JJnrdliiin  of  diabetes.  Sixteen  patients  had  diabetes  less  than  ten  years  and 
the  remaining  20  had  diabetes  for  more  than  ten  years.  Four  of  our  patients  ex- 
l^erienced  the  neuropathic  ulcer  as  the  initial  clinical  manifestation  of  the  disease. 
The  recognition  of  this  as  a  diabetic  phenomenon  served  as  a  clue  to  the  correct 
diagnosis  (3). 

3.  Precipitating  factors  of  onset.  Four  patients  recalled  a  distinct  injury  such  as 
stepping  on  a  sharp  edge  of  rock  or  a  piece  of  glass;  three  related  the  ulcer  to 
shoe  trauma;  four  noted  the  onset  of  the  ulcer  after  shaving  a  callus;  and  one 
noted  it  after  a  burn  following  exposure  to  the  heat  of  an  electric  cradle. 

Assoc.  Clin.  Prof,  of  Mod.,  Mount  Sinai  School  of  Modicino,  New  York,  N.Y.  Associate 
Attending  Pliy>ician,  The  Mount  Sinai  Ho.-;i)ital,  New  York,  N.Y. 
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4.  Location  of  ulcer.  The  52  ulcerations  in  these  36  patients  were  distributed 
equally  between  right  and  left  feet.  Nineteen  lesions  involved  the  area  over  the 
head  of  the  first  metatarsal  and  25  involved  the  area  overlying  the  second  and 
third  metatarsal  heads.  One  was  located  at  the  base  of  the  foot  following  trans- 
metatarsal  procedure  and  two  were  located  on  the  lateral  side  of  the  midfoot 
secondary  to  Charcot  joints  and  abnormal  pressure  points. 

5.  Bacteriology.  Cultures  were  made  of  32  ulcers.  Staphylococcus  aureus- 
coagulase,  mannitol,  and  hemolyticus  positive-  was  present  in  24  cases;  beta 
hemolytic  streptococcus  was  present  in  six  cases  and  each  time  in  conjunction 
with  staphylococcus  aureus.  Staphylococcus  albus  hemolyticus  was  present  in 
two  instances,  pyocyaneus  five  times,  B.  proteus  six  times,  non-hemolytic  strep- 
tococcus twice  and  Aerobacter  aerogenes  six  times.  jNIore  than  one  organism  was 
frequently  encountered  in  each  case. 

36.  Peripheral  vascular  status.  In  32  of  the  36  patients,  all  pulsations  in  the 
lower  extremities  were  readily  palpable.  In  four  cases  the  dorsalis  pedis  artery 
was  not  palpable  and  in  two  of  these  the  posterior  tibial  pulses  were  absent; 
nevertheless,  the  feet  were  warm,  thermocouple  readings  were  normal,  and  there 
was  no  clinical  evidence  of  vascular  insufficiency.  Normal  venous  emptying  on 
leg  elevation  and  warm  feet  were  uniformly  encountered.  The  lesion  clearly  is  not 
related  to  inadequate  blood  supply. 

7.  X-ray  findings.  Although  it  might  be  anticipated  that  severe  bone  changes 
would  be  encountered  in  conjunction  with  peripheral  neuropathy  and  ulceration, 
this  finding  was  quite  inconspicuous  in  our  series  and  as  previously  reported  (4). 
Of  the  36  patients,  only  four  showed  a  mild  to  moderate  degree  of  osteoporosis; 
there  was  one  case  of  suspected  osteomyelitis  and  three  instances  of  Charcot 
arthropathy.  In  fifteen  patients  there  were  evidences  of  vascular  calcification 
most  often  of  the  posterior  tibial,  the  dorsalis  pedis,  or  the  interdigital  arteries. 
It  w^as  obvious  that  the  state  of  the  circulation  in  terms  of  roentgenographic 
vascular  calcification  could  not  be  determined. 

8.  Control.  Three  patients  were  controlled  with  diet  alone.  Eight  were  con- 
trolled with  diet  plus  oral  hypoglycemic  agents.  The  remaining  25  required  insulin 
in  dosage  ranging  from  10  to  100  units.  Although  admittedly  difficult  to  evaluate 
the  degree  of  control,  most  of  our  patients  would  be  considered  to  be  at  least 
under  fair  and  many  under  good  control.  Poor  control  over  a  prolonged  period  of 
time  occurred  infrequently  in  this  series.  None  of  these  patients  had  any  episodes 
of  diabetic  ketoacidosis  and  the  incidence  of  hypoglycemic  reactions  was  low. 

9.  Laboratory  findings.  Blood  cholesterol  studies  were  done  in  29  of  the  36 
patients  and  of  these  only  five  exceeded  250  mg%,  the  highest  being  298  mg%. 
Of  the  36  patients,  28  had  normal  blood  pressure.  Eight  had  hypertension,  the 
highest  being  190  mm  mercury  systolic  over  100  mm  mercury  diastolic.  Fifteen 
patients  had  albuminuria  ranging  from  a  faint  trace  to  2  plus;  the  other  21  had 
neither  albuminuria  nor  clinical  suggestion  of  diabetic  nephropathy. 

10.  Associated  clinical  conditions.  Twenty-four  of  the  patients  had  retinop- 
athy; six  of  these  had  very  severe  involvement  including  detached  retina.  Four 
had  Charcot  arthropathy,  three  had  diabetic  enteropathy,  three  had  neurogenic 
vesical  dysfunction  and  eight  were  impotent.  Fifteen  had  clinical  manifestations 
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of  diabetic  iiephrosclerosis  and  one  had  papillary  necrosis  demonstrated  by  x-ray 
and  later  by  autopsy.  Four  of  the  patients  had  congestive  heart  failure.  It  would 
seem,  therefore,  that  the  presence  of  a  neurotrophic  ulcer  in  dial)etes  usually  indi- 
cates the  existence  of  dlher  specific  degenerative  complications. 

11.  Neurologic  (lislurbaiices.  Every  patient  had  unmistakable  evidences  of 
peripheral  neuropathy.  All  had  impairment  of  pain;  most  had  in^•ol\•enH■nt  <if 
touch,  temperature,  pinprick,  and  position  sense.  Trophic  changes  of  the  skin 
and  toenails  were  common.  Diminution  to  absence  of  sensation  in  stocking  and 
often  in  glove  distribution  was  the  rule.  All  36  had  absent  ankle  jerks,  and  knee 
jerks  were  absent  in  IS  patients.  Subjectively,  most  of  the  patients  had  a  pre- 
ceding history  of  pain  in  the  feet,  sole,  and  toes  and  all  complained  of  or  recalled 
paresthesias.  Patients'  descriptive  statements  include:  "my  feet  feel  as  though 
they  don't  belong  to  me";  "my  feet  feel  dead";  "I'm  walking  on  })illows";  and 
"I'm  walking  (jn  clouds."  Atrophy  of  interosseous  muscles  of  the  feet  were 
present  and  not  infreciuently  accompanied  by  comparable  wasting  in  the  hands 
and  upper  extremities.  Lumbar  ])uncture  performed  in  Ki  patients  revealed 
normal  spinal  fluid  protein  in  five  and  an  elevation  ranging  from  .lO  to  TN  mg% 
in  11.  All  had  negative  spinal  fluid  serology. 

Clinical  Observations 

Neurogenic  ulcers  are  characteristically  painless,  as  evidenced  by  the  fact  that 
a  serous  discharge  on  the  sock  or  stocking  is  often  the  first  sign  of  the  lesion's 
presence.  The  basis  of  sensory  impairment  is  confirmed  by  the  development  of 
similar  ulcers  in  other  neuropathic  syndromes,  e.g.  myelodysplasia,  old  spinal 
cord  injuries,  syringomyelia,  tabes,  leprosy,  and  hereditary  sensory  syndi-ome. 

Any  persistent,  nonhealing  ulcer,  particularly  when  it  is  associated  with  a 
callus,  should  alert  the  clinician  to  neurotrophism  as  a  prcjbable  cause.  Clinic- 
ally, the  diabetic  ulcer  is  identical  in  all  respects  with  its  counterpart  in  tabes. 
With  syphilis  on  the  wane,  and  diabetes  rapidly  increasing,  most  such  lesions 
are,  today,  diabetic  in  origin. 

One  is  impressed  with  the  loss  of  the  normal  architecture  of  the  patient's  feet. 
Abroad  splay  metatarsus  latus  type  of  foot  with  hammer  toes,  hallux  \-algus,  and 
prominent  metatarsal  heads  is  the  rule.  Characteristically,  the  ulcer  has  a 
punched-out  appearance  and  is  circular  in  shape  (Fig.  1).  There  is  often  a  \  ascular 
granular  base,  but  it  may  be  associated  with  infection  and  on  occasion  with  a 
pregangrenous  appearance.  The  size  varies  greatly  from  a  pin-point  opening  to  a 
huge  area  extending  deeply  to  expose  the  underlying  tendon  (Fig.  2).  However, 
the  size  of  the  ulcer  is  not  necessarily  related  to  the  therapeutic  response.  The 
presence  of  strong  pedal  pulses  and  normal  venous  filling  time  and  the  resolu- 
tion of  the  pregangrenous  appearance  with  conservative  management  offer  a 
sharp  contrast  to  what  is  observed  in  patients  affected  with  occlusive  vascular 
disease. 

Pathogenesis 

Plantar  ulcer  is  the  result  of  the  stress  of  walking  on  a  foot  with  reduced  nerve 
supply;  it  heals  rapidly  with  any  method  that  limits  walking;  and  relapse  takes 
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Fig.  1.  Typical  ulcer.  Note  eirrular,  punclu'd  out  appearance  and  surrounding  callu.s. 

place  because  walking  is  resumed  after  the  cessation  of  treatment.  Since  the 
lesion  is  related  to  walking  it  occurs  on  the  sole  of  the  foot. 

Neuropathy  is  an  essential  factor  leading  to  the  lesion  and  is  characterized  bj' 
the  marked  or  complete  loss  of  pain  and  temperature  sensation;  absent  ankle 
jerks  are  the  rule.  The  neurotrophic  disturbance  results  in  weakness  and  atrophy 
of  the  intrinsic  muscles  which  produce  characteristic  delorniities  leading  to  the 
formation  of  chronic  ulcers.  The  toes  are  held  dorsiflexed  at  tlie  metatarsal- 
phalangeal  joints  with  flexion  at  the  interphalangeal  joints;  this  cocked-up 
position  (claw  toes)  is  that  into  which  they  are  drawn  by  simultaneous  contrac- 
tion of  the  long  flexors  and  extensors  since  the  normal  balancing  force  of  the 
intrinsic  muscles  is  removed  (Fig.  3).  As  a  consequence,  the  metatarsal  heads  are 
uncovered  thus  exposing  them  to  more  pressure  and  trauma.  There  is  also  thin- 
ning of  the  normal  fat  pads  that  overlay  the  metatarsal  heads  so  that  the  latter 
can  be  palpated  readily.  The  anterior  arches  soon  become  covered  with  a  thick, 
hard  callus.  The  crushing  effect  of  body  weight  on  the  walking  foot  is  added  to  a 
slipping  that  occurs  between  the  bony  framework  of  the  foot  and  the  ground 
beneath  as  each  step  is  taken.  The  slipping  is  a  response  to  the  incompetent 
musculature.  Added  to  this  is  the  fact  that,  because  of  the  abnormal  alignment, 
the  thrust  of  the  body  weight  is  borne  by  areas  not  originally  designed  by  nature 
to  absorb  these  blows.  Thus  the  distribution  of  these  ulcers  is  }n-edictable  at  the 
site  of  maximum  walking  pressure,  and  reflects  the  mechanical  factors. 
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In  essence  then,  the  ulcei'  is  the  result  of  gross  pressure  acting  upon  a  devi- 
talized area  insensitive  to  pain.  Ulcers  on  the  surface  of  the  metatarsal  heads  are 
always  associated  with  thick,  heavy  callosities  which  precede  their  appearance. 

It  is  significant  to  stress  the  vast  difference  in  the  problem  posed  by  the  neuro- 
pathic ulcer  as  distinguished  from  that  resulting  from  vascular  insufficiency  for 
which  the  approach,  treatment,  and  prognosis  are  entirely  different. 

"Atypical"  loratiaii  <if  uln  r.  To  support  the  interpretation  of  the  pathogenesis 
as  a  stress  placed  on  inappropriate  receptive  sites  in  the  presence  of  impaired 
sensitivity  are  the  following  illustrati\  ('  cases: 

1)  A  diabetic  was  referred  with  a  neuropathic  ulcer  over  the  fifth  metatarsal 
head.  The  ulcer  was  atypical  in  that  instead  of  being  circular  and  punched  out, 
it  was  irregular,  angular,  and  pentagonal  in  shape  (Fig.  4).  Because  of  the  bizarre 
configuration,  further  search  was  made.  It  developed  that  this  man  had  been 
assiduous  in  his  efforts  to  avoid  athlete's  foot  antl  used  a  fungicidal  powder  in 
liberal  quantity  each  morning.  On  examination  of  the  shoe,  there  was  found  a 


Fig.  2.  Deep  ulcer  with  exposed  tendon. 
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Fig.  3.  1  ulcro.s.secjus  muscle  atrophy  with  characteristic  deformity. 


mound  of  t'oagulatcd  powdoi-  corrcspotuliiif;  to  the  ulcer  in  location  and  shape 
which  had  heai)od  up  in  a  ciack  in  the  iniuM-  sole  and  inii)insi:('(l  upon  the  foot 
causina,-  the  ulceration.  By  the  simple  e\|)edient  of  removing  the  mound  of 
powder,  the  ulcer  healetl  rapidly  and  com])letely  (l''it!,'.  ■")). 

2)  Another  patient,  after  a  transmetatarsal  oi)ei-ation,  developed  a  large 
smooth  circular  ulceration  at  the  midfoot  i.e.,  the  site  corresponding  to  the 
new  weight -bearing  area  of  the  operated  foot  (Fig.  (i).  This  again  represents  a 
ucuroti'ophic  ulcer  occurring  at  the  site  of  weight-bearing  in  an  insensitive  foot. 
This  patient's  ulcer  was  healed  by  diverting  the  pressure  from  this  area  with 
appropriate  slioes. 

3)  We  have  had  two  ea.ses  of  Charcot  joints  involving  the  metatarsal-tarsal 
bones  with  complete  collai)se  of  the  arch  of  the  foot.  In  each  instance  a  classical 
neui-opalhic  ulcer  occurred  far  from  the  metatarsal  heads  but  corresponding 
precisely  to  the  new  weight -bearing  area  wrought  by  the  cataclysmic  upheaval 
of  the  foot  structure.  One  of  these  patients  hatl  an  ulcer  on  the  lateral  margin 
of  the  foot  corresponding  to  a  dis])laceil  navicular  bone  occurring  secondary  to 
the  shoe  mbbing  that  area.  On  changing  to  a  soft  bedroom  shipper,  there  was 
rapid  and  comjilete  healing. 

4)  Further  evidence  of  the  presence  of  the  (>ifect  of  i)ressure  and  weight-bear- 
ing is  the  instance  of  a  54-year-old  taxi  cab  driver  in  whom  an  ulcer  developed 
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Fig.  4.  "Atypical"  ulcer. 


at  the  base  of  the  proximal  phalanx  of  the  right  big  toe.  This  unusual  location 
was  readily  explained  when  he  indicated  that  in  driving,  it  was  this  area  that  he 
used  for  stepping  on  the  accelerator  pedal. 

Therapy 

The  approach  to  therapy  is  conditioned  by  the  fact  that  there  are  two  aspects; 
1)  neuropathic  and  2)  mechanical.  Since  there  is,  at  the  present  time,  no  specific 
therapy  available  for  removing  or  reversing  the  neurological  component,  a  method 
must  be  devised  to  eliminate  or  alleviate  the  responsible  mechanical  factors. 
Complete  rest  or  a  walking  cast  will  relieve  the  mechanical  factor,  but  un- 
fortunately the  lesion  will  recur  on  return  to  normal  activity.  Such  recurrences 
may  be  eliminated  by  instituting  debridement,  trimming  of  the  callus  and  anti- 
biotics; these  measures  often  produce  healing.  This  must  Ix'  followed  by  proper 
shoeing,  diverting  the  weight-bearing  from  the  affected  areas  to  })revep.t  further 
difficulties.  INIany  ulcers  are  controlled  by  these  means. 
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Fk;.  5.  Healed  ulcer,  (le|)i.- 1 .•. I  in  Ki-.  1 


In  stubborn  cases,  excellent  and  lasting  results  ina\'  be  obtained  by  excision 
of  the  metatarsal  head  in  th(>  base  of  the  ulcer  (.">).  In  the  presence  f)f  infection  a 
two-stage  procedure  is  ach  ised;  lioweA'cr,  with  modern  day  usage  of  antibiotics 
the  infection  can  fre(|uently  be  eliminated  and  the  wound  is  usually  closed  by 
primary  intention.  Healing  occurs  since  the  blood  supply  is  typically  entirely 
adequate.  This  excision  of  the  metatarsal  head  I'emoves  the  immediate  cause  of 
the  ulcer.  Then,  with  proper  shoes,  including  an  inlay  to  distribute  the  weight 
more  evenly,  neurotrophic  ulcers  of  this  nature  may  remain  healed  indefinitely. 
Coventry  (6),  in  a  prolonged  follow-up  of  hve  cases,  four  of  w  hom  were  diabetic, 
reported  excellent  results  with  this  procedure.  This  method  is  being  increasingly 
used,  and  in  our  expeiience  has  been  most  satisfactory.  Occasionally  we  have 
found  it  necessary-  to  amputate  the  involved  toe  in  addition  to  the  metatarsal 
head. 

Another  approach  to  the  surgical  treatment  has  been  proposed  by  INIcCook  et 
al  (1).  C'ai)italizing  on  the  knowledge  that  the  tendons  are  flexed  and  the  toes 
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Fig.  0.  Unusual  ulcer  location  secondary  to  transmetatarsal  operation. 


are  drawn  up,  they  ix'i'foinicd  tenotomy  of  the  flexors  at  the  corresponding 
flexure  of  the  metatarsal-phalanfi,-eal  joint.  They  also  utiHzed  resection  of  the 
metatarsal  head.  Further  experience  is  needed  to  evahiate  the  longtime  effect 
of  this  tcchniciue. 

Skin  grafting  has  been  recommended;  our  experience  with  this  has  been  en- 
tirely unsatisfactory,  as  could  be  predicted. 

Summary 

Diabetic  neurotrophic  ulcer  occurs  in  a  foot  with  severe  sensory  impairment 
in  the  presence  of  good  blood  sui)ply.  Neurogenic  small  muscle  atrophy  results 
in  abnormal  foot  alignment  wliich  f(jrces  the  body  weight  to  be  borne  by  areas  not 
originally  designed  for  this  purpose;  the  lesion  is  thus  predictable  at  a  site  of 
pressure. 

Treatment  consists  of  the  mechanical  relief  of  pressure  via  proper  shoeing 
aided  by  control  of  infection,  debridement,  and  trimming  of  the  callus.  Should 
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simple  measures  fail,  removal  of  the  offending  metatarsal  head,  followed  by 
appropriate  shoe  apphances,  is  most  effective. 

In  this  series,  other  evidences  of  degenerative  complications  of  diabetes  were 
commonly  present.  At  times,  the  ulcer  was  the  initial  clinical  presenting  mani- 
festation, and  a  clue  to  the  diagnosis  of  diabetes. 
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Problems  of  Sterilization 


EMANUEL  KLEMPNER,  M.D.* 

The  specialty  of  obstetrics  aiul  jiyiiecoloRv  is  iiitinKitely  concerned  witli 
human  rei)r()diicti<in.  We  are  interested  in  helpinji'  women  1o  conceixc  and  hear 
children  when  this  is  desired.  We  should  he  concei-ned  just  as  nnich  when  it  is 
desirahle,  oi-  imi)erati\  e,  to  |>re\-enl  pre,tiiianc\-  and  childljirt  h.  <  )ur  suhject ,  then, 
is  c()iice])ti(in  conti'ol  and  in  this  context,  |)ermanent,  and,  tor  the  most  part, 
irreversible  birth  conti'ol.  This  is  in  direct  conti-asi  to  temporar\-  contraception 
where  the  potential  for  future  childbearin<i  nnist  l)e  preserved. 

In  considering  the  problems  of  sterilization,  let  us  discaiss  the  medical  aspects 
first.  In  our  own  field  repeated  caesarian  section  constitutes  a  justification  for 
tubal  ligation.  In  gynecology  where  extensive  i)el\  ic  floor  re})air  is  l)eing  carried 
out,  simultaneous  sterilization  should  he  done  to  jjrevent  tlisruptioii  of  the  re- 
constructive procedure. 

In  its  broadest  concept  any  medical  condition  in  which  ftiture  pregnancy  would 
be  contraindicated  justifies  sterilization.  A  few  examples  are  serious  renal  or 
cardiovascular  disease,  neoplastic  disease,  adxanced  metabolic  diseases  such  as 
diabetes,  severe  neurological,  or  mental  illness.  I'lom  the  eugenic  point  of  \-ic\v 
where  offspring  are  likel>-  to  inherit  serious  congenital  defects  i.e.-  Ta>' -Sachs 
disease,  rej)eated  mongolism,  congenital  nein-ol)lastoma,  as  well  as  oth(>r  ab- 
normalities clearl\-  related  to  clu'omosomal  defects,  surgical  stei'ilizal ion  is 
essential.  Mental  ivtardatioii  and  insanity  should  also  he  considei-cd  in  this 
group. 

As  for  the  socioeconomic  considerations  of  this  problem,  many  of  us  feel  that 
a  completed  family,  regardless  of  the  number  of  children,  is  ample  justification 
for  voluntary  sterilization.  Imcii  though  it  is  legal  in  all  fift>-  states  we  impose 
certain  unrealistic  restrictions  for  eligibility  for  sterilization  on  our  jialients.  We 
insist  that  they  have  "X"  number  of  babies  by  the  lime  thcx"  ai'c  "\"  yeai's  of 
age  to  (lualify.  The  magic  fornnila  seems  to  l)c  "X  times  'S"  c(|uals  120." 

Unlortiniately  some  hospitals  confuse  tlie  issue  and  create  a  ])i'ohlem  by  having 
one  committee  to  consider  both  t heiajx'Ut ic  abortion  and  sterilization  a])plica- 
tions.  We  have  just  said  that  voluntary-  stei'ilization  is  legal  in  all  fifty  states. 
Why  then  should  thei'c  he  any  committee  to  pass  on  sterilization?  ()nl>'  two 
states,  ("omiecticut  and  Utah,  have  "restrictive  legislation."  They  insist  that  a 
medical  indication  (not  social  or  economic)  be  })re.sent.  It  should  be  noted,  how- 
ever, that  imder  current  accej)tance  of  mental  healtli,  emotional  stability,  and 
peace  of  mind  are  elements  of  an  individual's  health.  In  this  contexl,  the  World 
Health  Organization  has  defined  "Health"  as  being  "not  merel\-  the  ab.sence  of 
disease,  but  as  a  maximum  state  of  ])hysical,  mental,  and  .social  well  being." 

Pres(Mite(l  on  Mai-cli  i),  l'.)(i8  at  tlip  Pout -( Iradiiate  Oti.stef  rical-OyiiecoIoKifal  Conference, 
at  the  M.iiiiit  Sinai  ScIkkiI  of  Medicine, 

*  Associate  Clinical  Professor,  Obs-Gyn,  Mount  Sinai  Scliool  of  Medicine,  New  York, 
N.Y. 
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In  this  light,  Comiet'ticut  and  Utah  should  permit  voluntary  sterilization.  A 
useful  function  of  the  combined  committee  is  to  offer  sterilization  with  theraj^eu- 
tic  abortion  where  the  indication  for  the  at)ortion  is  unlikely  to  chanjie.  However, 
simultaneous  sterilization  as  a  necessar\-  condition  for  therai)eutic  abortion  sug- 
gests a  punitive  measure,  and  this  should  he  avoided. 

Until  very  recently  our  "])opulatii)n  explosion"  pi-esented  a  real  threat  to  our 
civilization.  The  careful  analysis  of  ])(>i)ulation  trends  may  he  sunnnetl  up  in 
Robert  C.  Cook's  statement,  "The  most  ominous  force  in  tlie  world  today,  next 
to  the  atom  bomb,  is  uncontrolled  human  fertility"  (1).  Aldous  Huxley  has 
stated  "A  society  that  practices  death  control  should  practice  birth  control." 

In  his  excellent  review  of  \dhmtar>-  sterilization,  "Sex  Without  Bal)ies,"  Dr. 
Curtis  Wood  (2)  describes  the  population  problem  arising  out  of  our  unbalanced 
death-rate  birth-rate  ratio  as  bringing  us  to  the  "verge  of  a  very  destructive 
birth-tjuake." 

The  ([Uestion  of  which  partner  should  undergo  sterilization  is  one  that  the 
physician  can  help  decide  in  each  indi\-idual  case.  When  the  wife  is  having  a 
repeat  caesai-iaii  section  or  g\nec( ilogical  surgery,  tnl)al  ligation  would  seem  to 
be  the  method  of  choice.  On  the  other  hand,  the  simi)licit>  and  safety  of  vas- 
ectomy— a  ten  minute  procedure  under  local  anesthesia,  otten  done  in  the 
doctor's  office — has  become  more  and  more  pojiular.  The  figures  of  our  .Vssocia- 
tion  for  Voluntary  Sterilization  here  in  Xew  York  show  that  half  of  ail  steriliza- 
tions in  this  count  i  \-  are  now  done  in  the  male. 

When  sterilization  is  to  be  jx'rformed  it  is  essential  that  the  physician  clarify 
all  the  aspects  invol\-ed  to  both  partners.  These  should  include  the  nature  of  the 
procedure  and  tlie  result,  the  finalit\'  and  prol)able  iri'i'versibility  of  the  opera- 
tion, possible  emotional  reactions  to  it,  and  even  the  remote  possibility  of  failure. 
I  believe  that  it  is  of  the  utmost  im|)oi1ance  to  project  to  the  patient  the  possi- 
bility of  a  catas1roi)he  to  her  children  or  her  partner  altering  lier  wishes  about 
future  childbearing.  1  also  str(>ss  the  completely  \-oluntar\-  nature  of  the  pro- 
cedure. 

Failure  of  tubal  ligation  and  va.sectomy  have  been  reported  as  approximately 
one-half  to  one  percent.  Xumerous  studies  have  l)een  pulilished  concerning 
medical,  sexual,  and  |)sychosocial  reactions  to  sterilization  (:!  .")).  They  conclude 
that  95  to  OS  percent  of  both  male  and  female  patients  wei'c  completely  satisfied 
with  the  operation.  Oui'  own  .Mount  Sinai  Hospital  series  has  been  re\  iewed  and 
only  two  percent  of  the  patients  regrettecl  ha\  ing  hatl  the  operation.  On  analysis, 
and  this  is  in  agreement  with  the  literature,  th(>se  were  the  few  who  had  had  in- 
complete undei'slandinu  of  what  was  being  done,  or  vuiderl>ing  emotional 
pr()l)U'ms  that  had  not  been  i-esol\'cd. 

An  occasion  ma.\-  arise  in  which  reversal  of  a  surgical  sterilization  becomes 
nec(>ssar\'.  This  can  be  done,  and  the  rate  of  success  in  both  female  and  male 
depends  on  the  location  of  the  section  of  the  tui)e  or  vas.  Il  is  re|)orted  in  the 
literature  that  the  success  rate  ranges  fi-om  twenty  to  sixty  pei-cenl.  In  this 
connection,  Dr.  .Vlhert  .Vldi'idge  ((i)  of  this  city  has  reported  on  temporary  surg- 
ical sterilization  with  i-e\-ersal  and  subse(|uent  iiregnancy.  His  techni(|Ue  involves 
burying  the  limhriated  jxirtion  of  the  tube  beneath  the  peritoneum  of  the  broad 


PKOBLEMS  OF  STERILIZATION' 


lignnu'iit.  Kvvu  thoiiiih  uii(li)in<i-  of  th(>  oponitioii  is  possiljle,  sterilization  should 
be  considci-cd  as  a  linal,  in-ex-ci'sihlc  pi'occdure. 

The  prohlcni  of  vohin1ai-\-  sterilization  caiuiot  be  discussed  without  consider- 
iiifi;  I  he  pi'obleni  of  abortion.  Abortion,  le.iL>al  oi-  illejial,  is  one  of  the  chief  nu'thods 
of  bii-tli  control  in  tlu>  world  today.  World  pojiulation  <>\])erts  of  the  Tnited 
Nations  Conference  in  Bel<irade  in  llXio  estimated  that  thirty  million  |)rej2;nun- 
cies  are  terniinated  iiitcntionall>'  each  year.  A  sur\-ey  of  twent,\ -five  years  ago, 
before  the  so-called  "Sexual  l!e\-ohi1  ion,"  i-e\-ealed  thai  four  out  of  fi\'e  abortions 
in  the  United  States  were  performed  on  married  women.  While  these  statistics 
are  no  lon<>;er  valid,  many  married  w(  inen  with  completed  families  turn  to 
criminal  abortion  rather  than  ha\-e  unplanned  children.  Certainly-  this  group 
deserves  permanent  birth  control,  and  sterilization  in  these  women  would  save 
thousands  of  lives  lost  each  year  because  of  criminal  abortion. 

The  Association  for  \'oluntary  Sterilization  reports  that  ai)proximately 
one  hundred  thousand  Americans  choose  sterilization  (>ach  \eai-.  Two  factors 
should  be  stressed  -  people  are  marrying  at  an  earlier  age,  and  therefore  com- 
pleting their  families  at  an  earlier  age.  This  means  a  long  period  of  conception 
control.  All  the  temporary  methods  of  birth  control  lea\-e  nuicli  1o  be  desired. 
Rhythm,  condom,  and  diaphragm  t(>chni(|ues  fail  all  loo  often.  In  some  jjatients 
oral  contracei)ti\-es  are  inadvisable  or  si)ecihcally  conlraindicated.  The  intra- 
uterine device  may  be  comi)licated  by  bleeding,  expulsion,  and  perforation  of  the 
uterus.  There  is  no  (luestion  that  there  is  a  need  for  a  method  of  l)irth  contiol 
that  is  both  permanent  and  safe,  and  surgical  steiilization,  whether  performed  on 
the  male  or  female,  fulfills  these  iXMiuirenients.  I'orward-thinking  people  agree 
that  couples  have  a  right  to  increase  their  families,  but  that  they  also  have  a 
right  to  limit  them  permanently.  Some  physicians  hesitate  to  i)erf()rm  steriliza- 
tion because  of  the  feai-  of  legal  rejjrisal  under  the  ancient  law  concerning  may- 
hem. Curtis  Wood  (7)  has  jjointed  out  that  there  is  no  statute  ai)})licable  to  this 
because  these  o])era1ions  aic  not,  mutilating  i)rocedures.  The  fact  that  \-asectomy 
and  tul)al  ligalion  ai'c  I heorcl  ically  re\-ei'sible  excludes  them  from  the  category 
of  ma>heni  which  is  defined  as  a  jjermanenl,  mutilating  injvu'y. 

The  Association  for  Voluntary  Sterilization  has  staled  that  no  doctor  has 
ever  lost  a  suit  if  (he  operation  was  correctly  done  and  pro))er  consent  had  been 
obtained.  A  challenge  to  this  statement  was  raised  b\-  the  Knox\  ille,  Tennessee 
"legend,"  according  to  which  a  husband  successfully  sui'd  because'  his  wife  had 
been  sterilized.  The  tiue  facts  of  the  case  are  most  interesting.  An  munarried 
woman  on  welfare  decided  that  fi\'(>  illegitimate  children  were  enough.  The 
physician  obtained  pro|)er  consent  in  wiiting,  pei'foiined  the  sterilization,  and 
all  went  well  until  the  patient  married.  The  husband  disco\-ere<l  that  his  wife 
had  been  st(>rilized,  instituted  a  suit,  and  legend  has  it  that  the  husband  won  the 
suit.  Because  of  this  story  most  of  the  physicians  in  Knoxville  were  reluctant 
to  sterilize  patients  no  matter  how  pressing  the  need.  The  truth  of  this  matter  is 
that  the  husband  had  sued  his  wife  lor  dixdrce  because  she  could  ha\-e  no  chil- 
dren, and  he  won  the  suit.  The  law  is  clear  in  stating  that  a  husband  has  no  legal 
rights  over  the  body  of  his  wife  i)rior  to  the  mari'iage. 

As  previously  stated,  if  the  physician  has  taken  the  projier  ste])s  in  exj)laining 
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the  procedure  fully,  and  hat<  obtained  a  carefull.y-worded  written  consent  from 
both  the  partners,  he  should  have  no  fear  of  legal  action.  Our  form  is  worded  as 
follows:  "We  hereby  request  and  consent  to  the  procedure  of  sterilization  by 
tubal  ligation.  The  nature  and  probable  consequences  of  this  operation  have  been 
fully  explained  to  us  and,  we  understand  that  we  may  h:i\  e  no  more  children." 

In  all  fairness  to  those  who,  for  religious  or  moral  reasons,  do  not  agree  with 
the  principles  of  voluntary  sterilization,  no  physician,  nurse  or  hospital  should 
ever  be  compelled  to  participate  in  the  operation. 

In  conclusion,  we  have  discussed  some  of  the  problems  of  sterilization.  We  have 
considered  it  from  the  medical,  eugenic,  socioeconomic,  psychological,  and  legal 
points  of  \  i('\v.  As  knowlcdgcnhlc  physicians  in  this  field,  we  are  in  a  position 
to  offer  an  extrcniclx  import  :uit  scrx  ice  to  our  patients  and  to  the  community. 
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An  Incision  and  Method  of  Wound  Closure  for 
Radical  Mastectomy 

GERSON  J.  LESNICK,  M.D.* 

Mastectomy  is  a  mutilating  operation  that  causes  disability  and  deformity. 
Although  it  is  justified  in  the  attempt  to  cure  an  otherwise  fatal  disease,  any 
modification  of  the  operation  that  can  minimize  the  deformity  without  jeop- 
ardizing its  effectiveness  is  desirable.  Many  skin  incisions  have  been  devised 
but  none  is  completely  satisfactory.  The  commonly  employed  vertical  elliptical 
incision  will  often  pass  quite  close  to  tumors  located  in  the  extreme  upper 
outer  quadrant  of  the  breast,  a  common  site  of  breast  carcinoma.  Closure  often 
requires  a  skin  graft.  Obliciue  elliptical  incisions  extending  over  the  shoulder 
toward  the  insertion  of  the  ]iectoralis  major  muscle  place  the  scar  in  a  con- 
spicuous site  difficult  to  cover  with  ordinary  clothing.  Contraction  of  the  scar 
may  impair  mobility  of  the  shoulder.  Ti-ansverse  incisions  arc  cosmetically 
more  satisfactory  but  increase  the  difficulty  of  dissection  of  an  axillary  fiap 
for  exposure  of  the  axilla.  These  incisions  may  pass  quite  close  to  tumors  in 
the  upper  outer  quadrant  of  the  breast. 

Any  incision  for  mastectomy  must  satisfy  several  requirements.  Primarily 
it  must  encompass  the  entire  tumor  with  a  sufficient  margin  of  normal  tissue 
to  assure  excision  of  all  extensions.  This  aim  cannot  be  accomplished  if  distant 
metastasis  has  occurred  prior  to  the  oix'ration  but  the  operation  must  be 
planned  to  assure  the  greatest  probability  of  success  when  the  disease  is  still 
localized.  Many  atl  mpts  lia\  ('  been  made  to  assess  the  relative  importance 
of  various  features  »  .  the  ojjeration  by  correlating  them  with  the  incidence  of 
local  recurrence.  Th incidence  of  local  recurrences  in  wounds  closed  by  skin 
grafts  has  been  compared  with  the  incidence  in  wounds  without  graft  under 
the  assumption  that  widei'  excision  rcciuircs  skin  graft.  All  such  stmlics  have 
demonstrated  eithei'  no  diffcicncc  oi-  an  inci'cased  incidence  of  local  rccui  rcnce 
in  the  patients  with  skin  grafts  (1,  2,  3).  This  finding  has  then  been  exjilaincd 
away  by  the  statement  tliat  the  grafts  must  have  l)cen  used  for  the  patients 
with  more  extensive  tumors.  The  original  assumption  may  be  one  of  the  errors, 
for,  within  broad  linnts,  the  success  of  primary  closure  depends  more  on  the 
shape  of  the  defect  ;  ,id  the  technique  of  suture  rather  than  on  the  size  of  the 
defect.  More  recent  tudies  on  the  proximity  of  the  tumor  to  the  closest  skin 
margin  measured  oi:  the  excised  specimen  have  shown  no  correlation  between 
the  width  of  the  marj;in  and  the  incidences  of  skin  recurrence  beyond  a  margin 
of  three  centimeters  \2,  3) .  For  safety  it  would  seem  wise  to  plan  any  incision 
so  as  to  provide  a  margin  of  five  to  six  centimeters  of  normal  tissue  in  all 
directions  beyond  the  palpable  edge  of  the  tumor. 

*  Associate  Clinical  Profes.sor  of  Surgery,  The  Mount  Sinai  Medical  School. 
From  the  Breast  Clinic  of  the  Surgical  Service,  The  Mount  Sinai  Hospital.  New  York, 
N.Y. 
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In  addition  to  adequate  excision,  the  incision  must  provide  access  to  tlie 
insertions  of  the  pectoralis  major  and  minor  to  facilitate  their  division  to 
provide  access  to  the  axilla  for  dissection.  Beyond  this,  closure  should  be  pos- 
sible without  undue  tension,  although  some  tension  on  the  skin  flaps  will  de- 
crease the  tendency  to  accumulation  of  serum  and  lymph  beneath  the  skin 
flaps.  In  the  closed  incision  full  thickness  skin  should  cover  the  axillary  ves- 
sels. 

The  scar  should  not  cross  the  axilla  in  such  a  way  as  to  interfere  with  motion 
of  the  arm.  Transverse  scars  below  the  axilla  will  not  affect  mobility,  although 
vertical  incisions  extending  to  the  upper  arm  may  interfere  with  function. 
Mobility  of  the  shoulder  is  more  dependent  on  scarring  in  the  axilla  from  col- 


FiG.  1.  Skin  incision  showing  amount  of  skin  removed  and  area  to  be  undermined. 
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kctions  of  blood  or  from  infection.  Serious  interference  with  motion  of  the 
-houlder  is  ahnost  always  due  to  injury  of  the  long  thoracic  nerve  since  the 
.-crratus  anticu>  must  fix  the  scapula  before  the  arm  can  be  abducted. 

Consistent  with  the  objectives  of  adcciuate  skin  incision  and  adequate  ex- 
posure, deformity  should  be  minimized.  Thus  an  attempt  should  be  made  to 
place  the  scar  in  such  a  site  that  it  can  be  readily  covered  and  that  patients 
can  dress  normally.  Following  mastectomy,  patients  are  quite  concerned  about 
their  appearance  and  their  femininity.  Emotional  recovery  is  facilitated  if  they 
can  dress  normally  and  participate  in  all  ordinary  social  activities.  A  scar 
that  i^ermits  a  low-cut  dress,  exposed  shoulders,  or  bathing  attire  assists  in 
their  rehabilitation. 

The  incision  described  in  this  communication  fulfills  all  the  aforementioned 
requirements.  It  avoids  linear  extensions  except  as  necessary  to  adjust  skin 
flaps  during  closure.  It  provides  access  to  the  axilla.  It  can  be  closed  in  most 
instances  without  skin  graft  and  when  graft  is  necessary  the  graft  does  not 
approach  the  axillary  vessels.  The  resultant  scar  is  confined  entirely  to  the 
chest  wall  and  can  be  well  covered  by  ordinary  clothing.  The  incision  is  par- 
ticularly suitable  for  tumors  located  in  the  upper  outer  quadrants  of  the 
breast. 


Fig.  2.  Photograph  of  skin  inei.sion  as  outlined  on  a  patient  with  a  tumor  in  the  upper 
outer  quadrant  of  the  breast. 
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Technique 

The  incision  to  be  described  was  devised  to  adequately  encompass  tumors 
in  the  upper  outer  quadrant  of  the  breast  and  in  the  axillary  tail  of  the  breast. 
Ease  of  closure  after  wide  excision  soon  led  to  its  use  for  most  carcinomas  of 
the  breast  except  those  located  in  the  upper  inner  quadrant.  The  scar  remains 
low.  Most  of  it  is  hidden  beneath  a  brassiere. 

The  technique  of  planning  the  incision  is  simple.  Scratches  are  made  on  the 
skin  six  centimeters  from  the  palpable  edge  of  the  tumor  in  all  directions.  They 
are  extended  to  surround  the  remainder  of  the  pedulous  breast  by  a  roughly 
pear-shaped  oblicjuc  incision.  Figure  1  shows  the  shape  and  extent  of  the  skin 
incision  and  the  additional  area  of  skin  to  be  undermined.  Figures  2  and  3  show 
the  incision  as  outlined  on  two  patients,  one  with  a  normal-sized  breast  and 
one  with  a  small  breast. 


Fig.  3.  Skin  incision  for  mastectomy  outlined  for  a  patient  with  a  small  breast.  This 
incision  wa.s  closed  without  skin  graft  and  healed  completely. 
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Flaps  are  mobilized  and  the  operation  continued  as  described  by  Halsted 
and  Haagenson  (4).  If  necessary  for  adequate  exposure  of  the  axilla,  vertical 
or  transverse  linear  extensions  can  be  made.  These  are  seldom  necessary. 
Adequate  exposure  of  the  insertion  of  the  pectoralis  major  can  be  obtained  by 
retracting  the  superior  flap. 

After  the  breast,  pectoral  muscles,  the  axillary  contents  are  removed,  a 


Fig.  4.  Technique  of  closure.  The  lateral  third  of  upper  flap  is  brought  medially  and 
sutured  to  the  central  portion  of  the  upper  flap.  Redundant  skin  at  angles  of  the  Y  is 
excised. 
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large  pear-shaped  defect  remains.  The  defect  cannot  be  closed  in  either  a 
vertical  or  transverse  direction  without  undue  tension.  Because  of  the  removal 
of  the  pectoralis  major  muscle  and  the  consequent  decrease  in  the  circum- 
ference of  the  chest  at  that  level  there  is  some  redundancy  of  skin  of  the 
upper  fiap  in  the  axillary  region.  The  lateral  portion  of  the  superior  flap  is 
brought  medially  and  caudally  converting  the  oval  incision  into  a  Y-shaped 
incision.  The  remaining  defect  is  closed  obliquely  in  a  line  extending  from 
the  region  of  the  ensiform  toward  the  axilla.  Crescentic  sections  of  skin  at  the 
ends  of  the  short  limbs  of  the  Y  are  removed  in  order  to  eliminate  prominence 
of  these  angles.  Figure  4  shows  the  development  of  an  axillary  flap  and  the 
conversion  of  the  oval  into  a  Y.  Figure  5  shows  the  sutured  wound. 

It  is  remarkable  how  large  a  defect  can  be  closed  in  this  fashion  particularly 
if  the  sutures  are  taken  close  to  the  skin  edge.  Retention  sutures  are  avoided 


Fig.  5.  Sutured  incision. 
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Fic.  6.  Inrisiou  one  Wfok  after  operation  sliowmii  uncomplicated  healing. 


assiduously  since  tliey  greatly  increase  the  chance  of  necrosis  of  skin  flaps.  If 
the  skin  can  be  held  with  0000  (4-0)  silk  sutures  the  tension  is  easily  tolerated 
and  skin  necrosis  will  not  occur.  Figure  6  shows  an  incision  one  week  after 
operation  demonstrating  the  quality  of  healing  to  he  anticipated.  If  the  defect 
cannot  be  closed,  an  arrowhead-shaped  graft  is  easily  placed  in  tlie  centci-  of 
the  closure  well  away  from  the  axillary  vessel  (fi<4.  7i.  Fre(|uently.  an  ade(|uate 
amount  of  skin  for  the  graft  can  be  ohtnineil  iVdin  tlic  ci-escentic  excisions  of 
redundant  skin  at  the  ends  of  the  short  arms  of  the  Y  closure.  After  removal 
of  all  subcutaneous  fat  they  make  excellent  full  thickness  grafts. 

Drains  are  placed  for  suction  drainage  whether  or  not  a  graft  is  used.  This 
prompts  rapid  adherence  of  the  skin  flaps  to  the  chest  wall  and  decreases  the 
incidence  of  postoperative  serum  formation.  The  diaiiis  are  left  foi-  five  to  six 
days.  Sutures  are  removed  gradually  and  are  not  conii)letely  icmoved  for 
fourteen  days.  Motion  of  the  arms  is  generally  quite  free  and  the  range  of 
motion  is  complete  within  four  to  six  weeks  of  the  time  of  operation.  Although 
this  incision  extends  below  the  axilla,  in  no  case  has  this  caused  any  limita- 
tion of  motion  at  the  shoulder.  Figures  8  and  9  show  the  appearance  of  the 
wound  after  healing  is  comidetc  and  illustrate  the  complete  range  of  motion 
regularly  achieved. 

Discussion 

Halsted  (5)  in  his  first  description  of  the  operation  of  radical  mastectomy 
illustrated  a  circular  incision  around  the  breast  with  a  curved  extension  over 
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Fig.  7.  Closure  with  small  skin  graft  in  area  of  greatest  tension. 

the  shoulder  and  a  vertical  extension  toward  the  clavicle.  He  subsequently 
modified  the  incision  by  eliminating  the  curved  extension  and  substituting 
vertical  extensions  above  and  below  the  midline  of  the  breast. 

Still  later  he  stated  that  he  had  gradually  modified  his  incision  making  the 
vertical  incision  to  the  clavicle  as  short  as  possible  and  "when  considerable 
skin  has  been  removed  above  it  may  be  altogether  eliminated.  Not  infre- 
quently, the  only  incision  of  the  skin  is  the  circular  one  surrounding  the  tu- 
mor" (6). 

^Meyer's  incision,  described  at  the  same  time  as  Halsted's  first  paper,  was 
roughly  obliquely  elliptical  with  oblique  curved  linear  extensions  at  the  outer 
superior  corner  and  at  the  inferior  medial  corner,  the  latter  towards  the 
ensiform,  the  former  over  the  shoulder  (8). 

Halsted  found  it  necessary  to  use  split  thickness  skin  grafts  to  close  the 
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Fig.  8.  Scar  one  year  after  operation  with  arm  at  side  demonstrating  inconspicuous 
nature  of  the  scar. 

incision  in  almost  all  instances.  Surgeons  trained  in  this  tradition  have  taught 
that  an  adequate  mastectomy  requires  closure  by  split  thickness  graft.  Meyer 
closed  the  majority  of  his  incisions  without  skin  graft.  Surgeons  trained  in  this 
tradition  accomplished  closure  of  the  wound  without  skin  graft  in  the  majority 
of  instances.  Most  surgeons  adopted  Dr.  Halsted's  second  incision  or  the  el- 
liptical incision  of  Dr.  Meyer.  Halsted's  later  modification  was  apparently 
either  overlooked  or  discarded. 

Numerous  modifications  of  the  skin  incision  for  mastectomy  have  been  de- 
vised in  attempts  to  provide  either  better  access  to  the  axilla  or  to  facilitate 
closure  of  the  wound  without  skin  graft  and  without  undue  deformity  or  dis- 
ability. ]\Iany  of  these  are  quite  complex  and  entail  the  fashioning  of  large 
pedunculated  skin  flaps.  MacFee  (7)  tabulated  twenty-eight  modifications.  He 
also  described  a  subaxillary  incision  similar  to  one  described  by  Orr  (10)  that 
had  the  advantage  of  placing  the  scar  in  the  site  that  is  less  conspicuous  than 
earlier  incisions  permitting  women  to  dress  more  normally  after  the  operation. 
Fourteen  incisions  are  well  illustrated  in  Madden 's  Atlas  of  Techniques  in 
Surgery  (8). 

The  incision  described  herein  is  a  modification  of  the  incisions  of  MacFee, 
Greenough,  and  Orr.  It  is  similar  to  Halsted's  final  modification  of  his  in- 
cision in  that  it  avoids  linear  extensions  except  as  necessary  to  adjust  the  skin 
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Fig.  9.  Scnr  one  yaw  after  operation  with  arm  elevated  demonstrating  complete  range 
of  motion  a  I  the  .-lioulder. 


fla])s  (lurinti:  closure  of  the  wound.  This  incision,  as  well  as  those  of  Orr,  Green- 
ou^h.  ;iii(l  MacFee.  is  ]xtrtieularly  suitable  for  tumors  located  in  the  upper 
outer  (|uadiant  of  the  l)reast,  the  commonest  site  of  l)reast  carcinoma.  The 
more  customary  incisions  may  pass  quite  close  to  tumors  in  this  location. 

Summary 

An  incision  for  radical  mastectomy  that  avoids  a  scar  above  the  axilla  is 
described. 

It  ])ci'mits.  in  the  majority  of  instances,  closure  without  skin  graft  after  ex- 
cision of  a  wide  margin  of  skin  around  the  tumor. 

It  is  ])articularly  adaptable  to  tumors  located  in  the  ui)per  outer  quadrant  of 
the  l)reast. 
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Sickle  Cell  Anemia  Complicated  by  Anuria 

Edited  by 
FRANKLIN  M.  KLION,  M.D. 

A  43-year-old  Negro  male  was  transferred  to  The  Mount  Sinai  Hospital 
because  of  anuria  of  ten  days'  duration. 

At  six  years  of  age  a  splenectomy  was  performed  for  sickle  cell  anemia.  During 
childhood  he  complained  of  intermittent  severe  pain  over  the  lumbo-sacral  area, 
and  at  40  years  of  age  an  ulcer  of  the  leg  developed  which  healed  after  several 
months.  No  other  members  of  his  family  had  a  history  of  anemia. 

Ten  months  prior  to  admission  he  was  treated  at  another  hospital  for  aseptic 
meningitis  and  bronchopneumonia.  His  blood  pressure  was  normal.  Physical 
examination  revealed  enlarged  cervical,  axillary  and  inguinal  adenopathy.  The 
hemoglobin  was  6  gm%  and  the  BUN  was  14  mg%.  There  was  a  slight  pro- 
teinuria, and  an  occasional  red  blood  cell  per  high  power  field.  A  bone  marrow 
aspiration  was  unsuccessful.  An  x-ray  revealed  aseptic  necrosis  of  the  head  of 
the  right  femur  and  cholehthiasis. 

He  received  several  blood  transfusions  and  following  discharge  remained  well. 
Five  weeks  prior  to  entry  he  experienced  headaches,  anorexia,  weakness,  and 
midabdominal  pain.  The  pain  was  intermittent,  crampy  in  nature,  without 
radiation,  unrelated  to  meals  and  relieved  by  lying  supine.  He  denied  a  recent 
sore  throat,  dysuria,  joint  pain,  or  exposure  to  toxins.  He  was  readmitted  to  the 
hospital  two  weeks  later.  The  hemoglobin  was  3.5  mg%,  BUN  114  mg%, 
creatinine  21  mg%,  uric  acid  18.8  mg%,  calcium  8.6  mg%,  and  phosphorus 
8.1  mg%.  The  urine  specific  gravity  ranged  between  1.009-1.015.  The  urine 
contained  moderate  amounts  of  protein,  red  cells,  and  red  cell  casts.  Initially, 
he  voided  one  liter  of  urine  per  day.  However,  on  the  third  hospital  day  he  was 
unable  to  void  spontaneously,  and  subsequently  passed  only  30-40  cc  of  smoky- 
appearing  urine  per  day.  A  retrograde  pyelogram  revealed  normal-sized  kidneys 
and  no  obstruction.  He  received  two  units  of  packed  red  blood  cells,  and  on  the 
ninth  day  peritoneal  dialysis  was  initiated.  Dialysis  was  unsatisfactory  because 
of  technical  difficulties  related  to  the  previous  surgery,  and  he  was  transferred 
to  The  Mount  Sinai  Hospital  for  possible  hemodialysis. 

He  was  alert  and  afebrile  but  able  to  lie  comfortably  fiat  in  bed.  The  blood 
pressure  was  130/90,  pulse  88  per  minute,  and  respirations  20  per  minute.  The 
optic  fundi  showed  arteriolar  tortuosity.  Rales  were  heard  at  the  base  of  both  ! 
lungs.  The  heart  was  normal.  The  liver  was  smooth,  nontender  and  palpable 
three  fingerbreadths  below  the  right  costal  margin.  He  was  not  tender  to  per- 
cussion over  the  flanks.  The  cervical  axillary  and  inguinal  nodes  were  enlarged 
and  were  soft  and  rubbery.  There  was  slight  edema  of  the  legs  and  sacrum. 

From  the  Department  of  Pathology,  the  Mount  Sinai  Hospital,  New  York,  N.Y.  | 
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The  hemoglobin  was  5.1  gm%,  hematocrit  17.5,  the  white  blood  count  was 
6,S00/mm^  with  a  shift  to  the  left,  and  there  were  2S  nonuobhists  per  100  white 
blood  cells.  The  platelet  count  was  115,000/mnr',  and  tiie  reticulocyte  count  2' 
The  red  cells  were  hypochromic  and  target  and  burr  forms  were  noted.  The  serum 
sodium  was  137  mEq/L.  The  calcium  was  7.6  mg%  and  phosphorus  8.7  mg%. 
Serial  antisteptolysin  titers  were  833,  833,  and  1250.  A  Coombs'  test,  serologic 
test  for  syphilis  and  LE  preparation  were  negative.  There  was  marked  pro- 
teinuria and  many  red  blood  cells  in  the  urinary  sediment.  A  bone  biopsy  showed 
no  marrow.  An  x-ray  examination  of  the  chest  revealed  prominent  pulmonarj' 
vessels.  An  electrocardiogram  showed  left  ventricular  hypertrophy,  a  prolonged 
QT  interval  and  peaked  T  waves  in  Va-Ve . 

Peritoneal  dialysis  was  reinstituted  with  15';  solutions  of  Impersol.  He  re- 
ceived 30  exchanges  each  of  approximately  2,000  cc.  On  the  fourth  hospital 
day  dialysis  was  discontinued.  The  BUN  was  57  mg'/r  ,  creatinine  13.5  mg%, 
uric  acid  8.0  mg%,  calcium  10  mg%,  phosphf)rus  5.0  mg%.  The  serum  sodium 
was  142  mEq/L,  potassium  4.6  mEq/L,  chloride  96  mEq/L,  and  carbon  dioxide 
34  mEq/L.  The  serum  albumin  was  2.3  mg%  and  globulin  4.()  mg'  ; .  The  serum 
alkaline  phosphatase  activity  was  3.2  Bessie  Lowry  units.  The  SCiOT  was  18 
units  and  prothrombin  time  14  seconds.  His  weight  remained  unclianged.  A 
retrograde  inferior  venogram  showed  patency  of  both  renal  veins.  A  renal  biopsy 
was  postponed  because  of  a  ])rolonged  bleeding  and  clotting  time.  Aimria  per- 
sisted, and  he  recjuired  eight  units  of  packed  cells  to  maintain  the  hematocrit 
above  20.  By  the  tenth  day  his  BUN  had  risen  to  113  mg%,  and  he  became 
lethargic  and  anorectic.  AmpiciiUn  and  Keflin  were  gixcn  because  of  temperature 
elevations  to  102°F.  He  complained  of  vague  abdominal  pain;  however,  the 
abdomen  was  soft  and  bowel  sounds  were  normal.  The  chest  x-ray  was  un- 
changed. Peritoneal  dialysis  was  reinstituted  four  days  later,  and  grossly  blood.y 
fluid  was  obtained  which  was  atti'ibuted  to  insertion  of  the  catheter.  The  fluid 
cleared  and  dialysis  was  continued.  C'olymycin  was  given  intramuscularly  for 
the  persistent  fever.  Several  l)lood  cultures  were  sterile.  Culture  of  the  peri- 
toneal fluid  grew  R.  pi/dci/cniemis. 

The  BUN  deci  eascd  !(•  57  mg%,  but  by  the  23rd  hospital  day  rose  to  114  mg%. 
The  creatinine  was  22  nig%.  Dialysis  was  reinstituted.  In  addition,  he  received 
several  units  of  whole  blood  for  a  persistent  anemia.  I'ort  \  -cigli1  houis  later  his 
abdomen  became  distended  and  he  complained  of  abdominal  i)ain.  Bowel  sounds 
were  diminished.  A  nasogastric  tube  was  inserted  following  emesis  of  1,000  cc 
of  bile-stained  fluid.  An  obstructive  series  showed  multiple  dilated  loops  of  small 
intestine,  and  a  dilatation  of  the  transverse  colon  with  loss  of  the  noi'nial  liaustral 
pattern.  No  obstruction  or  intrinsic  lesions  were  demonstrtited  on  the  barium 
enema.  There  was  narrowing  of  the  sigmoid  and  desccMuling  colon,  and  absence 
of  haustrations  in  the  transverse  colon.  He  received  intravenous  fluids,  (lastric 
drainage  and  several  stool  examinations  revealed  occult  l)loo(l.  The  BUN  rose 
to  120  mg%.,  and  he  became  confused  and  lethargic.  After  4S  hours  of  dialysis 
the  BUN  was  72  mg9c  and  the  serum  electrolytes  were  normal.  On  the  34th 
hospital  day  he  suffered  aphasia  and  quadraparesis.  A  lumbar  pimctin-e  was 
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traumatic,  but  the  supernatant  was  clear.  The  platelet  count  was  12,000/mm^ 
and  the  hematocrit  was  26.  He  expired  12  hours  later. 

Dr.  Marvi?i  Goldstein*:  This  43-year-old  Negro  man  was  transferred  to  The 
Mount  Sinai  Hospital  because  of  anuria.  A  diagnosis  of  sickle  cell  anemia  was 
apparentl}^  made  in  childhood,  and  at  the  age  of  six  a  splenectomy  was  performed. 
To  most  of  us  who  normally  see  adults,  splenomegaly  in  sickle  cell  anemia  is 
unusual,  but  it  must  be  remembered  that  in  the  first  decade  of  life  a  considerable 
number  of  patients  with  sickle  cell  anemia  have  splenomegaly.  That  this  patient 
had  a  splenectomy  is  also  not  surprising,  since  splenectomy  was  formerly  the  mode 
of  treatment  in  children. 

It  is  apparent  from  the  history,  that  during  childhood  and  early  adult  life, 
the  manifestations  of  the  sickle  cell  anemia  were  mild.  During  childhood  he  had 
only  episodes  of  abdominal  and  epigastric  pain.  However,  when  he  was  40  years 
of  age  a  leg  ulcer  developed  which  healed  very  slowly,  and  10  months  prior  to 
entry,  he  was  hospitalized  for  an  aseptic  meningitis  and  bronchopneumonia.  Both 
were  probably  manifestations  of  sickle  cell  disease. 

A  variety  of  neurologic  abnormalities  including  drowsiness,  stupor,  coma, 
hemiparesis,  aphasia,  stiffness  of  the  neck,  blindness,  and  paresthesia  also  have 
been  reported.  Bacterial  meningitis  is  often  simulated  by  sickle  cell  anemia. 
Similarly,  bronchopneumonia  is  frequently  reported  in  sickle  cell  anemia,  and  is 
thought  to  be  a  consequence  of  the  venostasis  and  small  vessel  thrombosis 
with  resulting  multiple  small  areas  of  infarction  of  the  lung. 

Three  other  manifestations  of  sickle  cell  anemia  were  noted  on  his  hospitaliza- 
tion 10  months  prior  to  his  admission:  aseptic  necrosis  of  the  head  of  the  femur, 
cholehthiasis,  and  lymphadenopathy. 

In  view  of  the  patient's  subsequent  illness,  I  think  it  is  important  to  note 
that  at  this  time  the  blood  urea  nitrogen  and  blood  pressure  were  normal.  The 
slight  proteinuria  and  occasional  red  blood  cells  in  the  urinary  sediment  are  not 
uncommon  in  patients  with  sickle  cell  anemia. 

He  remained  well  until  five  weeks  prior  to  admission,  when  a  combination  of 
rather  nonspecific  symptoms  developed:  Headache,  anorexia,  weakness,  and 
abdominal  pain.  On  admission  his  anemia  was  much  more  se\'ere  than  10  months 
earlier,  and  there  was  evidence  of  marked  renal  insufficiency  with  a  striking 
elevation  of  the  blood  urea  nitrogen  and  the  serum  creatinine.  The  urine  again 
showed  proteinuria  and  red  blood  cells,  but  in  addition  there  were  red  blood  cell 
casts.  Red  blood  cell  casts,  while  not  specific  for  any  one  renal  disease,  are  strong 
evidence  for  the  presence  of  a  glomerulitis. 

In  the  first  two  days  of  hospitahzation  he  voided  about  a  liter  a  day.  While 
this  volume  would  usually  be  considered  normal,  in  the  presence  of  the  high  BUN 
it  suggests  that  there  was  a  reduction  in  the  number  of  functioning  nephrons. 
From  the  third  day  of  hospitalization  to  the  time  of  his  death,  34  days  later,  the 
patient  was  severely  oliguric,  excreting  less  than  40  cc  a  day,  and  this  urine  was 
described  as  "smoky  appearing." 

The  physicians  caring  for  the  patient  were  concerned  about  the  possibilit.y  of 
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obstructive  uropathy.  A  bilateral  ureteral  catheterization  \\as  jjcrformed,  but  no 
obstructing  lesion  was  lound  and,  more  importantly,  the  kidney  s  were  ot  normal 
size.  It  was  decided,  therefore,  to  perform  peritoneal  dialysis.  Because  (jf  tech- 
nical difficulties,  the  patient  was  transferred  to  The  Mount  Sinai  Hospital. 

On  admission  the  blood  pressure  was  130/90  and  he  sliowed  signs  of  a  midly 
congested  state.  The  large,  nontender  liver  probably  was  another  manifestation 
of  the  sickle  cell  anemia.  The  peripheral  blood  smear  was  typical  of  hemolysis, 
and  the  serum  electrolytes  showed  a  moderate  increase  in  j)()tassiuin  and  decrease 
in  CO2  consistent  with  renal  insufficiency.  The  ASLO  titer  was  ele\  ated  ;uid  a 
definite  rise  in  titer  was  noted,  suggesting  that  the  patient  had  a  recent  strepto- 
coccal infection. 

The  severe  renal  failure  w  ith  anuria  and  a  uremic  syndrome  required  peritoneal 
dialysis  on  four  occasions.  During  the  second  period  of  peritoneal  dialysis,  a 
culture  of  the  peritoneal  fluid  grew  a  gram-negative  organism.  This  finding  does 
not  necessarily  indicate  a  peritonitis,  since  during  peritoneal  dialysis  migration 
of  bacteria  from  bowel  into  peritoneal  fluid  can  occur. 

In  his  last  week  of  life,  the  patient  experienced  abdominal  pain  and  distention. 
X-ray  examinations  of  the  abdomen  showed  a  paralytic  ileus,  and  a  bariinii  enema 
failed  to  demonstrate  an  intrinsic  lesion  of  the  colon.  Occult  blood  was  found  in 
the  gastric  aspirate  and  stool.  The  abdominal  findings  may  have  been  due  to 
enterocolitis  secondary  to  uremia,  but  the>-  could  also  be  a  manifestation  of  the 
sickle  cell  anemia,  that  is,  multiple  small  infarctions  of  the  abdominal  viscera 
and  mesenterj-.  Death  occurred  on  the  34th  hospital  day  when  the  patient  be- 
came asphasic  and  ciuadraparetic. 

In  summary,  this  patient  had  a  rather  mild  course  of  sickle  cell  disease  initil 
middle  age,  and  then  underwent  profound  renal  failure.  Death  appeared  to  be 
secondary  to  a  vascular  accident  within  the  central  nervous  system. 

I  would  like  Dr.  Goldman  to  review  the  x-ray  findings. 

Dr.  Richard  Goldman*:  At  the  time  of  the  patient's  admission  to  this  hospital, 
the  x-ray  of  the  chest  showed  a  generalized  enlargement  of  the  heart.  There  was 
no  evidence  of  specific  single-chamber  enlargement.  The  pulmonary  vasculature 
was  prominent  and  an  interstitial  j)rocess  was  seen  throughout  botli  lung  fields. 
A  scout  film  of  the  abdomen  shortly  before  admission  showed  an  enlarged  liver 
and  two  or  three  calcified  gallstones.  The  bones  showed  (hffuse  ostcoixnusis 
with  a  coarsening  of  the  trabecular  pattern.  All  of  the  \-ertical  bodies  were  com- 
pressed, and  there  were  areas  of  infarction  in  the  neck  and  heads  of  both  femurs. 
An  obstructive  series  during  the  last  week  in  the  hosjjital  demonstrated  dilata- 
tion of  the  small  and  large  bowel  consistent  with  an  adynamic  ileum.  The  barium 
enema,  as  Dr.  Goldstein  mentioned,  did  not  show  an  intrinsic  lesion  of  the  colon. 
There  was  some  free  air  in  the  peritoneal  cavity  .secondary  to  ])eritoneal  dialysis. 

Bilateral  venograms  showed  the  renal  veins  on  both  sides  to  l)e  i)atent.  The 
renal  contours,  however,  were  not  well  ^'isualized. 

Dr.  Goldstein:  Dr.  Goldman,  did  you  see  anj-  evidence  of  calcification  \\ithin 
the  aorta? 
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Dr.  Goldman:  No. 

Dr.  Goldstein:  Thank  jtju.  In  reviewing  the  protocol,  1  mentioned  those  physi- 
cal and  laboratory  findings  which  are  related  to  the  sickle  cell  disease.  The  x-rays 
are  also  consistent  with  that  diagnosis. 

At  this  point,  I  would  like  to  discuss  the  possible  causes  for  the  renal  failure. 
Obstructive  uropathy  appears  to  have  been  ruled  out.  Possibly  the  renal  failure 
was  related  to  the  sickle  cell  disease,  since  sickle  cell  disease  does  affect  the  kid- 
neys. Albuminuria  and  microscopic  hematuria  are  usually  present.  In  addition, 
gross  hematuria  may  occur  in  both  sickle  cell  anemia  and  sickle  trait.  Gross 
hematuria,  which  characteristically  appears  in  earl>  adult  life,  occurs  in  males 
more  than  females,  and  is  often  painless  and  unilateral. 

Another  interesting  aspect  of  the  renal  involvement  in  sickle  cell  disease  is  the 
inability  of  the  adult  patient  to  produce  a  maximally  concentrated  urine.  This 
defect  becomes  progressively  more  severe  with  advancing  years,  and  is  not  re- 
lated to  the  severity  of  the  anemia.  A  number  of  years  ago  we  proposed  that 
there  is  progressive  damage  to  the  medullary  capillaries.  These  vessels  then  fail 
to  act  as  counter-current  exchanges,  with  the  result  that  salt,  which  is  normally 
transported  into  the  medulla,  cannot  be  retained  at  this  site.  The  nephrotic 
syndrome  has  also  been  reported  in  sickle  cell  disease.  However,  whether  the 
nephrotic  syndrome  is  due  to  sickle  cell  disease  or  occurs  by  chance  is  unknown. 

Finally,  sickle  cell  disease  produces  changes  in  renal  hemodynamics.  The 
glomerular  filtration  rate,  effective  renal  plasma  flow  and  TMpah  are  all  re- 
duced by  the  third  decade  of  life.  However,  this  decrease  in  renal  function  is  a 
gradual  process  occurring  over  a  period  of  years  and  not,  as  in  our  patient,  in 
less  than  a  year.  Thus  death  from  renal  failure  in  sickle  cell  disease  rarely  occurs. 

The  pathologic  changes  in  the  kidney  in  sickle  cell  disease  appear  to  result 
from  congestion  and  blockage  of  capillaries  of  the  glomeruli,  and  the  interstitial 
vessels  by  red  blood  cells.  This  leads  to  ischemia,  necrosis  and  finally  sclerosis 
of  the  glomeruli,  and  small  areas  of  infarction  in  the  renal  parenchyma.  Thrombo- 
sis of  large  vessels  is  not  seen.  In  fact,  thrombi  in  the  kidney  are  extremely  rare 
in  any  vessel  greater  than  capillary  size.  In  this  case  I  expect  the  kidneys  will 
show  areas  of  microinfarction,  glomeruli  engorged  with  red  cells,  and  even  some 
sclerotic  glomeruli.  Since  this  patient's  course  does  not  appear  to  be  the  type  of 
renal  involvement  usually  described  in  sickle  cell  anemia,  and  since  the  blood 
urea  nitrogen  was  normal  11  months  prior  to  death,  I  do  not  believe  sickle  cell 
disease  was  responsible  for  renal  failure. 

Bilateral  massive  renal  infarction  due  either  to  occlusion  of  the  renal  veins  or 
renal  arteries  can  cause  acute  renal  failure.  When  renal  vein  thrombosis  is  rapid 
and  bilateral,  there  is  sudden  oliguria,  proteinuria,  and  rapidly  advancing  renal 
failure.  If  the  inferior  vena  cava,  as  well  as  the  renal  veins  is  occluded,  edema  of 
the  lower  extremities  is  usually  seen.  The  most  common  renal  disease  which  gives 
rise  to  intrarenal  venous  thrombosis  in  adults  is  amyloidosis,  and  rarely  chronic 
pyelonephritis.  The  angiogram,  however,  showed  the  renal  veins  were  patent. 

Bilateral  renal  artery  occlusion  can  also  produce  renal  failure.  This  disease  is 
usually  secondary  to  aortic  atherosclerosis,  occurs  usually  in  elderly  patients. 
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and  if  of  sucUleii  onset  is  usually  accompanied  by  severe  flunk  pains.  I  would 
exclude  ihis  diagnosis  in  this  jxitient  since  he  was  only  4.3  years  of  age,  and  there 
was  no  evidence  of  aoi'tic  disease. 

Other  causes  foi-  acute  icnal  failure  and  anuria  include  renal  corticonecrosis, 
and  diffuse  \  asculitis.  From  the  information  given  in  the  protocol  there  is  noth- 
ing to  suggest  these  diagnoses.  Also,  I  might  add  that  acute  tubular  necrosis 
rarely  causes  prolonged  anuria,  that  is,  a  lu'ine  output  of  less  than  .")0  cc  a  day. 

Finally,  the  end-stage  of  chronic  renal  failure  appears  unlikely  in  this  patient 
because  of  the  normal  kidney  size  and  the  normal  blood  urea  nitrogen  11  months 
prior  to  death.  This  leads  me  to  a  discussion  of  the  disease  I  think  produced  the 
anuria,  and  rapid  advancing  renal  failure.  In  tlic  j)rotocol  we  are  told  that  on 
admission  to  the  hospital  the  urine  contained  protein,  red  blood  cells,  and  red 
blood  cell  casts.  The  casts,  as  I  mentioned  l)efore,  suggest  the  presence  of  a 
glomerulitis.  In  addition,  on  the  third  hospital  day,  when  oliguria  was  noted,  it 
was  observed  that  the  urine  was  smoky  in  appearance.  Moreover,  the  i>liysical 
examination  suggested  this  patient  was  hyper\-olemic,  manifested  by  pulmonary 
congestion  and  peripheral  edema.  l""inall\-,  \\('  are  told  that  the  patient  had  an 
elevated  ASLO  titer.  I  think,  therefoic,  the  renal  failure  in  this  j)atient  was 
produced  by  acute  glomerular  nephritis. 

Acute  glomei  ular  nephritis  produces  a  clinical  picture  of  acute  renal  failure  in 
less  than  five  percent  of  cas(>s,  but  most  of  these  cases  occur  in  adults.  Charac- 
teristically, there  is  severe  reduction  in  urine  output.  In  fact,  when  obstructive 
uropathy  has  been  ruled  out  as  a  cause  of  the  anuria,  acute  glomerular  nephritis 
probably  is  the  most  likely  diagnosis.  In  recent  years  we  have  learned  that  acute 
glomerular  nei)hritis  is  not  a  disease  exclusively  of  childhood  and  early  adult  life. 
Many  cases  ha\  e  not  been  reported  in  the  fiftli  and  sixth  decades.  However,  the 
diagnosis  of  acute  glomerular  neijhritis  is  often  not  considered  in  the  adult  be- 
cause the  clinical  picture  is  frecjuently  different. 

In  the  adult,  it  is  not  uncommon  for  the  patient  to  have  rather  nonspecific 
conii)laints.  with  no  evidence  of  an  antecedent  infection.  Hypertension  and 
marked  edema  occur  less  frecjuently  than  in  childhood.  Significant  hypertension 
and  edema  ))robably  are  not  seen  because  the  adult  seeks  medical  attention  early, 
before  there  has  been  retention  of  large  amounts  of  salt  and  water  in  the  body. 
The  prognosis  of  acute  glomerular  ne])hritis  in  adults  is  relatively  poor.  In  a 
review  by  Xesser  and  Robins  in  1960,  more  than  one-half  of  the  patients  dying 
of  acute  glomerular  nephritis  were  more  than  40  years  of  age. 

As  would  be  expected,  the  patients  who  die  with  anuria  in  the  acute  phase  of 
glomerular  nephritis  have  a  particularly  severe  glomerulitis.  Very  often  this 
glomerulitis,  in  addition  to  showing  the  usual  cellular  proliferation  of  the  glomer- 
ular tuft,  also  shows  a  rather  striking  proliferation  of  the  cells  of  Bowman's 
capsule.  It  is  this  ca{)sulitis,  along  with  the  glomerular  tuft  hypercellularity,  which 
apparently  leads  to  the  sev(!re  glomerular  ischemia  and  the  rapid  development  of 
obsolete  glomeruli. 

The  patient  died  within  12  hours  after  the  sudden  onset  of  aphasia  and  quad- 
raparesis,  suggesting  multiple  discrete  lesions  involving  the  dominant  cerebral 
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hemisphere  and  also  the  midbrain  or  the  upper  cord.  Conceivably,  a  diffuse  bi- 
lateral cerebral  cortical  lesion  could  be  responsible.  There  are  at  least  two  causes 
for  central  nervous  system  vascular  disease  in  this  patient.  In  sickle  cell  anemia, 
thrombosis  of  cerebral  capillaries  and  veins  with  multiple  areas  of  infarction  are 
not  infrequently  found.  Thrombosis  of  the  venous  sinuses  has  also  been  reported. 
Bilateral  signs  and  asphasia  in  this  patient  could  be  the  result  of  multiple  super- 
ficial cerebral  vein  thrombosis  and  finally  thrombosis  of  the  superior  longitudinal 
sinus.  A  second  possibility  is  that  thei'c  was  diffuse  intracerebral  bleeding  sec- 
ondary to  thrombocytopenia.  The  thrombocytopenia  could  be  due  to  the  uremia, 
or  to  gram-negative  sepsis.  Since  the  spinal  fluid  was  clear,  thrombosi-;  rather 
than  hemorrhage  is  more  probable. 

i\Iy  final  diagnoses  are:  1)  Sickle  cell  anemia  with  lesions  involving  bone,  lung, 
and  central  nervous  system;  2)  cholelithiasis,  secondary  to  chronic  hemolysis; 
3)  acute  renal  failure,  secondary  to  acute  glomerulonephritis. 

The  patient  died  from  a  cerebral  ^•as(•ular  accident. 

Dr.  Brian  Vitskij*:  Are  there  any  questions  for  Dr.  Goldstein? 

Question:  Acute  renal  cortical  necrosis  with  disseminated  intra\-ascular  coagula- 
tion could  explain  the  patient's  abdominal  renal  and  central  ner^'ous  system 
findings. 

Dr.  Gdldstein:  I  excluded  that  diagnosis  rather  rapidly  since  I  am  unaware  of 
renal  cortical  necrosis  in  sickle  cell  anemia.  Therefore,  I  would  have  had  to  postu- 
late an  intraabdominal  catastrojihe  with  secondary  renal  cortical  necrosis.  How- 
ever, the  history  and  the  phy  sical  findings  can  be  amply  exj^lained  by  sickle  cell 
anemia. 

Question:  Did  he  ever  become  hypertensive? 
D,\  Vilskii:  He  did  not. 

Di .  GdUhU  III:  In  the  adult  it  is  not  unusual  for  the  blood  pressure  to  be  only 
modestly  elevated.  In  addition,  this  patient  had  peritoneal  dialysis  at  intervals 
throughout  his  hospitalization. 

Dr.  Vitsky:  The  brain  and  spinal  cord  were  normal,  and  no  anatomical  explana- 
tion was  found  for  his  terminal  neurological  state. 

The  pleural  cavities  each  contained  approximately  50  cc  of  serous  fluid  and 
the  peritoneal  cavity  contained  150  cc  of  cloudy  pink  fluid.  There  was  a  filninous 
exudate  over  most  of  the  peritoneal  surfaces,  containing  large  numbers  of  jjoly- 
morphonuclear  leukfw'vtes.  Armbacter  aerogenc'^  was  cultured  from  the  ascitic 
fluid  at  the  time  of  autopsy.  A  post  mortem  blood  culture  was  sterile.  In  addition, 
there  was  a  small  left,  subphrenic  abscess. 

The  pericardial  sac  contained  only  a  few  milliliters  of  serous  fluid.  There  were 
no  pericardial  adhesions  of  exudate  \  isible  on  gross  examination.  On  microscopic 
examination,  there  was  edema  of  the  epicardium  and  an  increased  number  of 
polymorphonuclear  leukocj'tes  and  lymphocytes  consistent  with  a  mild  uremic 
pericarditis. 

The  heart  showed  mild  dilatation  and  hypertrophy  of  all  chambers,  and  was 
slightly  increased  in  weight.  There  was  no  evidence  of  valvular  disease,  and  the 
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main  coronarv  arteries  were  widely  patent.  There  was  very  mild  subendocardial 
and  ])eri\  ascular  fibrosis,  but  liie  small  vessels  appeared  normal. 

The  lungs  were  congested  and  edematous.  There  was  yvvy  mild  dilatation  and 
atherosclerosis  of  the  main  pulmonary  arteries,  and  lliere  was  organized  thrombo- 
sis of  occasional  small  arteries.  Thei-e  was  a  diffuse  inlerstitial  fibrosis  of  varying 
severity,  which  is  nonspecific  and  may  be  related  (o  thrombosis  and  localized 
infarctions  of  the  lung,  or  possibly  to  a  healed  interstitial  inflammatory  process. 
There  were  also  a  few  "heart  failure"  cells  containing  hemosiderin  pigment,  and 
a  very  mild  acule  bronchitis. 

The  gastrointestinal  tract  was  norma!  except  for  foci  of  necrosis  of  the  gastric 
mucosa,  as  seen  in  ur'cmia,  or  related  to  nasogastric  intubation.  This  accounts 
for  the  occult  blood  in  the  stools  and  gasti  ic  aspiiate. 

The  liver  was  moderately  enlarged,  congested,  and  e<leniatous.  It  was  markedly 
brown  in  color.  The  architecture  was  noi'mal.  Microscopically,  there  was  very 
slight  fibrous  thickening  of  the  ccnti  al  \  eiiis,  and  prominent  iron  pigment  in  the 
parenchymal  and  the  Kupffcr  cells.  There  was  central  lobular  congestion.  The 
portal  tracts  were  slightly  fibrotic  and  there  was  extramedullary  hemato|)oiesi;^ 
in  the  portal  tracts  and  throughout  the  siinisoids.  Iron  jjigment  was  prominent 
in  the  jjarenchymal  cells  (big.  1.)  The  biliary  tree  was  noi-mal  exce])t  for  two 
large  mixed  stones  in  the  gallbladder. 

The  pancreas  was  normal  except  for  a  single  small  focus  oVjserved  of  extra- 
medullary  hematoi)oiesis. 

The  vertebral  bone  marrow  was  compressed  and  flatted  secondary  to  osteo- 
porosis. The  central  areas  of  the  vertebral  bodies  were  soft  and  I'cd.  On  micro- 


FiG.  1.  Liver  .showing  extra- 
medullary  hemal  oiJuiesis  and  he- 
mcsiderin  depo.sitioii  in  Kvipffer 
cells  and  parenchymal  celLs  (he- 
matoxylin and  eosin  X  400). 
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Fig.  2.  Bone  marrow  demon- 
strating marked  hyperplasia  (he- 
matoxylin and  eosin  X  100). 


scopic  examination  the  marrow  showed  prominent  erythroid  activity  (l^^ig.  2).  The 
periphery  of  the  \  ertebral  bodies  was  firm  and  fibrotic  (Fig.  3).  The  fibrotic 
changes  were  presumably  due  to  old  thrombosis  and  infarction. 

The  lymph  nodes  were  enlarged  throughout  the  body,  but  had  normal  archi- 
tecture. There  was  prominent  reticuloendothelial  hyperplasia,  dilatation  of 
capillaries,  and  small  foci  of  extramedullary  hematopoiesis.  Within  the  dilated 
capillaries  were  macrophages  which  contained  phagocytized  blood  cells  which  is 
quite  common  in  chronic  hemolytic  anemias  (Fig.  4). 

The  kidtieys  were  of  normal  size.  The  major  arterial  branches  were  widely 
patent  and  there  was  no  e\'idence  of  lU'inary  tract  t)bstruction.  The  renal  veins 
were  widel>'  patent.  Theiv  were  a  few  scars  secondary  to  small  vascular  occlusions, 
and  there  were  a  few  small  petechiac  on  the  external  surface.  The  majority  of  the 
small  arteries  were  patent,  showing  only  slight  intimal  thickening.  The  glomeruli 
were  normal  in  mnnl)er,  but  they  were  all  almost  entirely  hyalinized  (Fig.  5). 
The  capillary  loojjs  were  not  identifiable.  Special  stains  showed  only  a  few 
fragments  of  the  Ixisement  membranes  of  the  capillaries  (Fig.  (>).  In  approxi- 
mately ten  percent  of  ihe  glomeruli  there  were  remnants  of  crescents  about 
Bowman's  capsule.  These  changes  were  diagnostic  of  a  diffuse  glomerular 
nephritis.  The  tubules  were  slightly  atrophic.  In  some  dilated  tubules  within 
the  medulla,  there  were  pigmented  and  hyaline  casts,  commonly  seen  in  re- 
nal failure  with  oliguria.  The  interstitial  infiltrate  of  lymphocytes  and  plasma 
cells  was  also  present.  Other  changes  related  to  the  sickle  cell  anemia  were  found. 
There  was  marked  fibrosis  of  the  medulla,  a  change  which  has  been  related  to  in- 
abilitv  to  concentrate  urine. 
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Fig.  3.  Fibrotic  area  in  verte- 
bral bone  marrow  (hematoxylin 
and  eosin  X  100). 


Fig.  4.  Erythrophagocytosis  (ar- 
rows) in  a  lymph  node(hematoxylin 
and  eosin  X  400). 
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This  patient  apparently  had  the  rapidly  progressive  form  of  acute  glomerular 
nephritis,  charactei'ized  by  extensive  crescent  formation,  as  well  as  pi'oliferative 
changes  in  the  glomeruli  and  obliteration  of  Bowman's  space.  Fibrinoid  necrosis 
of  the  glomerular  tufts  is  sometimes  noted  in  these  cases.  With  the  increased  use 
of  peritoneal  and  hemodialysis,  patients  may  survive  long  enough  for  these 
changes  to  progress  to  complete  destruction  and  hyalinization  may  be  seen  within 
two  weeks,  and  total  hyalinization  of  the  glomeruli  in  less  than  two  months.  In 
one  biopsy  study,  hyalinization  of  glomeruli  was  evident  within  1.5  days  of  the 
clinical  onset  of  disease.  In  other  words,  changes  formerly  regarded  as  charac- 
teristic of  chronic  or  subchronic  glomerular  nephritis  may  actually  be  found  in 
what  is  clinically  acute  or  subacute  glomerulonephritis  if  the  patient's  survival 
time  is  increased. 

In  summary,  the  patient  had  a  rapidly  i)rogressive  glomerular  nephritis,  and 
the  anatomical  changes  typical  of  sickle  cell  anemia. 

Dr.  G(>lihl(  in:  I  liave  to  assume  that  the  abscess  and  peritoneal  changes  could 
have  been  the  conseciuence  of  the  peritoneal  dialysis.  A  renal  biopsy  in  this  case 
would  have  been  a  very  useful  means  in  deciding  when  to  terminate  treatment. 
In  the  last  several  years,  we  have  had  the  opportunity  of  performing  percutane- 
ous renal  biopsies  after  a  reasonable  period  of  peritoneal  dialysis  or  hemodialysis. 
A  biopsy  that  contains  a  representative  number  of  glomeruli,  for  example, 
greater  than  10,  showing  severe  degeneration  of  the  glomeruli,  indicates  that 
continual  hemodialysis  or  peritoneal  dialysis  will  not  result  in  recovery  of  renal 
function,  and  that  transplantation  is  the  only  alternative. 

I'lnally,  "subacute"  glomerular  nephritis  is  a  pathologic  diagnosis,  since  these 
patients  hy  clinical  standards  have  acute  glomerular  nephritis. 

Question:  Does  the  loss  of  concentrating  ability  suggest  the  patient  had  pre- 
existing renal  disease? 

Dr.  Goldstein:  At  43  years  of  age  it  would  be  exceptional  if  a  patient  with  sickle 
cell  anemia  did  not  have  loss  of  concentrating  ability. 

Final  Diagnoses:  1.  Rapidly  progressive  glomerulonephritis  (subchronic 
stage). 

2.  Hyperplasia  of  bone  marrow  with  focal  fibrosis. 

3.  extramedullary  hematopoiesis,  liver,  pancreas,  lymph  nodes. 

4.  Hemosiderosis,  liver,  renal  tubules. 

5.  Interstitial  fibrosis  of  lungs,  moderate. 

6.  INIedullary  fibrosis  of  kidneys. 

7.  Cholelithiasis. 

8.  Subacute  peritonitis  and  left  subphrenic  abscess. 
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CLAUDE  BLOCK,  M.D.  and  HARVP^Y  M.  PECK,  M.D,  Co-Editors 
CASE  NO.  312 

SUBMITTED  BY  EHONA  J.  KELLER,  M.D. 

A  60-year-old  man  was  first  seen  at  The  Mount  Sinai  Hospital  in  1963.  He 
had  a  one-year  history  of  severe  episodic  upper  abdominal  pain.  Upper  gas- 
trointestinal series  at  that  time  revealed  several  sharply  defined,  smooth, 
rounded  defects  of  various  sizes  within  the  lumen  of  the  stomach.  The  lesions 
appeared  continuous  with  the  gastric  rugal  folds  (Fig.  1).  Discrete  pedicles 
were  not  demonstrated.  No  contour  defect  was  delineated  at  the  ^ite  of  the 
lesions.  At  surgery,  a  lesser  curvature  gastrotomy  was  i)ert'ormc(l  and  the  bi- 
opsy from  the  area  was  interpreted  as  showing  polypoid  gastritis.  The  patient's 
symptoms  rccuiTcd  in  1964  and,  because  of  continuing  episodes  of  abdominal 
pain  an  upi)er  gastrointestinal  series  was  performed  in  1966.  This  study  re- 
vealed no  a])preciable  change  in  the  api)earance  of  tlic  gasti  ic  lesions.  The  mul- 
tiple intraluminal  defects  were  once  more  demonstrated  (Fig.  2).  The  largest 
of  these  defects  was  clearly  visualized  along  the  greater  curvature  aspect  of 
the  gastric  body.  A  contour  defect  in  the  area,  however,  was  not  seen  and  no 
ulceration  was  identified.  Persistent  abdominal  pain  required  readmission  to 
the  hospital  in  1968.  Barium  meal  examination  at  this  time  revealed  an  in- 
crease in  size  and  change  in  configuration  of  some  of  the  intraluminal  defects. 
The  lesion  along  the  greater  curvature  aspect  of  the  body  described  above 
demonstrated  considerable  increase  in  size  and  definite  lobulation  of  its  contour 
(Fig.  3).  Distortion  of  the  gastric  wall  and  a  possible  contour  defect  was 
suspected  on  some  of  the  films  at  the  site  of  this  lesion.  At  gastroscopy  nu- 
merous polypoid  masses  were  noted  in  the  antrum  and  distal  one-half  of  the 
body  of  the  stomach.  The  mucosa  appeared  congested  and  fresh  bleeding  was 
reported.  A  subtotal  gastrectomy  was  performed.  Examination  of  the  surgical 
specimen  revealed  large  rugae  and  multiple  sessile  polypoid  formations  (0.5 
to  1.5  cm  in  diameter)  clustered  together  (Fig.  4).  These  were  soft  and  not 
adhci-ciit  to  the  sul)mucosal  layers.  A  histological  diagnosis  of  midtiple  ade- 
nomatous i)oly|)s  was  uiadc.  1'hc  patient  suffered  a  stoi'my  jjostoperative  course 
with  i)rolonged  ol)struction  at  the  gastrojejunostomy  anastomotic  site.  Patency 
of  the  stoma  was  finally  achieved  through  conservative  management  including 
steroid  administration  and  the  patient  was  discharged  from  the  hospital  in 
satisfactory  condition. 

Discussion  of  Cases  Nos.  312  and  313 

The  term  gastric  polyji  refers  to  all  benign  epithelial  tumors  of  the  stomach. 
The  general  incidence  at  autopsy  is  less  than  one  i)ercent.  Polyps  are  almost 
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Case  312,  Fig.  1.  (1963)  Several  sharply  defined,  smooth,  intraluminal  defects  of 
varying  size  are  evident  in  the  body  of  the  stomach.  The  lesions  appear  continuous 
with  prominent  rugal  folds.  A  large  polyp  is  clearly  seen  along  the  greater  curvature 
aspect  of  the  stomach. 

ahvavfs  found  in  the  older  age  group.  Hypochlorliydria  or  achlorhydria  is  the 
most  common  accompanying  clinical  feature  although  epigastric  discomfort 
and  upiK'i'  gastrointestinal  bleeding  have  been  reported. 

(iasti'ic  polyps  are  of  two  types.  The  first  refers  to  the  sessile  or  peduncu- 
lated adenomas  occurring  within  an  atrophic  mucosa,  often  associated  with 
atrophic  gastritis,  intrinsic  factor  deficiency,  or  symptomatic  pernicious  anemia. 
The  second  comprises  the  "well-demarcated  elevations"  associated  with  hy- 
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Case  312,  Fig.  2.  (1966)  The  rather  prominent  intraluminal  defects  within  the  body 
of  the  stomach  are  again  seen.  The  largest  of  these  is  noted  along  the  greater  curva- 
ture (arrow).  No  appreciable  change  has  occurred  since  1963. 

pertrophic  gastritis  which  may  be  true  adenomas  or  inflammatory  pseudo- 
polyps. 

Roentgenographically,  gastric  polyps  present  as  sharjily  defined,  smooth 
lesions,  usually  round  or  elhpsoidal  in  shape,  intraluminal,  and  generally  con- 
tinuous with  rugal  folds.  Pedunculated  tumors  may  obstruct  orifices  or  pro- 
duce intussusception.  Ulceration  is  not  detected  but  superficial  erosions  may  be 
seen  gastroscopically.  Differential  diagnosis  includes  benign  submucosal  tu- 
mor, aberrant  pancreatic  tissue,  prominent  gastric  folds,  ingested  material,  and 
blood  clots. 
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Case  312,  Fig.  3.  (1968)  The  number  of  intraluminal  defects  has  increased.  There 
now  appears  to  be  a  large  smooth  but  slightly  irregular  and  lobulated  defect  along 
the  greater  curvature  aspect  of  the  body.  There  has  been  considerable  change  since 
1966.  At  surgery,  this  defect  was  found  to  represent  the  confluence  of  several  polypoid 
lesions. 

The  reported  incidence  of  malignant  degeneration  of  benign  gastric  polyps 
varies  from  0%  to  51%  (1).  Dr.  JMarshak  and  Dr.  Feldman  report  a  series 
of  cases  witli  roentgen  findings  as  described  above.  Xo  evidence  of  malignant 
transformation  is  noted  over  an  average  follow-up  period  of  six  years. 

In  addition  to  this  case,  a  second  case  has  recently  been  encountered  dem- 
onstrating a  gastric  polyp  in  an  elderly  female  with  interval  examinations  over 
a  period  of  five  years  (Case  No.  313).  Upper  gastrointestinal  examination  in 
1963  delineated  a  sharply  defined,  smooth,  round,  filling  defect  within  the 
gastric  antrum  demon.strating  no  ulceration  or  contour  defect  (Fig.  lAl.  A 
well-developed  pedicle  was  clearly  demonstrated  (Fig.  IB).  A  follow-up  ex- 
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Case  312,  Fig.  4.  The  photograph  of  the  gross  specimen  showed  the  nodular  masses 
along  the  rugal  folds.  No  ulcerations  are  seen. 
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Case  313,  Fig.  1A.  There  is  a  sharply  demarcated  intraluminal  defect  along  the 
greater  curvature  of  the  gastric  antrum.  A  small  narrow  pedicle  is  apparent.  The  re- 
mainder of  the  antrum  is  normal. 
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Case  313,  Fig.  IB.  During  the  course  of  the  same  examination,  the  polyp  enters  the 
duodenum  and  its  stalk  is  now  seen  to  be  long  and  narrow. 

auiinution  of  the  stomach  in  1968  revealed  the  polyp  to  have  remained  un- 
changed in  size,  shape,  and  configuration. 
Case  Report:  Gastric  polyps-long  term  follow-up — report  of  two  cases 
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Case  313,  Fig.  2.  Five  years  later,  this  patient  who  has  continued  to  remain  asympto- 
matic is  noted  to  have  the  same  lesion  in  the  gastric  antrum.  It  has  remained  unchanged 
in  shape,  size,  and  configuration. 
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CASE  NO.  314 

A  oO-year-old  man  complained  of  vague  epigastric  pains,  not  related  to 
meals  and  not  relieved  by  food  or  antacids.  There  had  been  no  anorexia  or 
weight  loss.  An  upper  gastrointestinal  series  was  performed  which  showed  a 
constant  area  of  decreased  distensibility  along  a  short  segment  of  the  lesser 
curvature,  near  the  reentrant  angle  (Fig.  1).  Although  the  rugal  folds  were 
slightly  distorted  and  prominent  in  this  region,  no  ulcerations  or  nodularity 
could  be  demonstrated.  The  patient  was  treated  with  a  bland  diet  and  anti- 
spasmotics.  He  was  instructed  to  return  for  a  follow-up  in  six  weeks.  He  did 


Case  314,  Fig.  lA  and  IB.  Right  anterior  views  of  the  stomach  in  various  phases  of 
filling,  reveal  an  area  of  decreased  distensibility  within  the  lesser  curvature  near  the 
reentrant  angle  (along  arrows).  The  rugal  folds  are  slightly  more  prominent  than  usual, 
but  no  ulcerations  or  nodularity  of  the  wall  are  noted. 
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Fig.  IB. 

(See  legend  under  Fig.  lAj 

not  return  for  three  years,  at  which  time  a  repeat  gastrointestinal  scries  was 
performed.  A  large  ulcer  was  then  seen  in  the  same  portion  of  the  lesser  curva- 
ture. The  ulcer  did  not  extend  as  a  niche  beyond  the  confines  of  the  stomach 
(Fig.  2).  A  symmetrical  mound  could  be  outlined  when  only  a  small  amount 
of  barium  collected  in  this  area.  Distensibility  of  the  lesser  curvature  could 
not  be  properly  evaluated  on  this  study,  since  no  fluoroscopic  information  is 
available  and  none  of  the  films  showed  a  well-filled  stomach  eithei-  in  the 
upright  or  horizontal  position.  The  lesion  was  thought  to  ifprescut  a  beniiiu 
ulcer  and  again  the  patient  was  placed  on  a  strict  ulcer  ictiiiiicii.  The  |)atient 
failed  to  return  after  six  weeks  as  instructed  and  instead  a  third  gastro- 
intestinal series  was  performed  six  months  later.  The  stomach  now  revealed  a 
rigid  segment  of  the  lesser  curvature  near  the  reentrant  angle  (Fig.  3A).  The 


rugal  folds  wci'e  indistinct;  no  masses  or  nodularity  of  the  contours  of  the 
the  stomach  could  be  demonstrated.  When  the  stomach  emptied  partially,  a 
smooth  shallow  ulceration  could  be  seen  within  the  affected  segment  (Fig. 
3B).  The  patient  was  operated  upon,  and  an  extensive  infiltrating  carcinoma 
of  the  stomach  was  found,  affecting  much  of  the  lesser  curvature  of  the  body. 
A  high  subtotal  resection  and  gastroenterostomy  were  performed  and  the  pa- 
tient made  an  uneventful  recovery. 


Discussion 

This  is  an  unusually  long  and  instructive  follow-up  of  a  gastric  carci- 
noma. Of  course  it  is  a  retrospective  type  of  study,  as  the  original  two  sets  of 
x-rays  were  interpreted  as  representing  direct  or  indirect  evidence  of  a  benign 
ulcer.  It  has  been  pointed  out  many  times  in  the  literature  that  any  atypical 
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Case  314,  Fig.  3A.  Repeat  examination  six  months  later,  (3/^  years  after  Fig.  1), 
reveals  marked  decreased  distensibility  of  the  distal  portion  of  the  body  of  the  stomach 
at  the  reentrant  angle  (along  arrows).  The  rugal  folds  in  this  region  are  effaced. 
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Case  314,  Fig.  3B.  When  only  a  small  amount  of  barium  is  present  within  the  stomach, 
a  shallow  smooth  ulceration  can  be  demonstrated  (arrow)  within  the  area  of  rigidity 
described  in  Fig.  3A. 

features  of  an  ulcer,  or  i)ei-sistt'nce  of  even  a  ^hort  sscguK'nt  of  k'S^ened  distensi- 
bility  aftc'i'  the  niche  lias  (lisai)i)eai-e(l,  must  be  re<iar(le(l  as  highly  sus|)icious 
of  a  malignant  i)rocess.  The  ct)ncept  of  a  "superficial  sprt'ading  carcinoma"  with 
a  "benign"  peptic  ulcer  within  its  wall  is  being  acce])te<l  nioic  and  more  by 
radiologists  and  pathologi.-ts.  In  these  cases,  no  masses  exist  and  the  ulcer 
cratei'  often  looks  entirely  like  a  benign  niche  and  can  be  seen  to  disappear 
undei-  medical  therapy.  In  these  patients,  the  wall  abnormalities,  which  are 
often  subtle,  are  of  i)rime  im])ortance  in  the  differential  diagnosis. 
Case  Report:  Gastric  carcinoma — three  and  one-half  year  follow-up. 
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CASE  NO.  315 

A  70-ycar-old  woman  complained  of  abdominal  pain  and  wciuiht  loss  to- 
gether with  severe  anorexia.  An  epigastric  mass  w^as  pali)ated  and  a  microcytic 
anemia  was  present.  Barium  enema  examination  was  performed  in  order  to 


Case  315,  Fig.  lA.  The  barium-filled  colon  in  the  anterioposterior  view  reveals  a 
flattening  of  the  superior  portion  of  the  transverse  colon,  just  to  the  left  of  the  midline 
(along  arrows).  Instead  of  the  normal  haustration,  there  is  spiculation  of  the  folds  over 
a  small  segment  of  the  colon.  The  inferior  portion  of  the  transverse  colon,  as  well  as 
the  remainder  of  the  large  intestine  appears  normal. 
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Case  315,  Fig.  IB.  In  the  double  contrast  study,  there  is  a  suggestion  of  nodularity 
along  the  same  short  segment  of  the  transverse  colon  (along  arrows).  The  remainder 
of  the  colon  again  appears  normal. 

rule  out  a  colonic  neoplasm.  Within  the  midportion  of  the  transverse  colon, 
just  to  the  left  of  the  midline,  was  a  short  flat  contour  defect  affecting  only  the 
superior  wall  of  the  colon.  The  normal  haustrations  were  replaced  by  irregu- 
lar shallow  spiculations  (Fig.  lA).  No  masses  could  be  outlined  adjacent  to 
the  transverse  colon.  On  the  air  contrast  study  (Fig.  IB)  there  was  a  sugges- 
tion of  nodularity  along  the  same  contour  of  the  transverse  colon.  The  mucosa 
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Case  315,  Fig.  1C.  On  the  mucosal  study,  the  folds  appear  intact,  without  ulcerations 
or  other  abnormalities. 

over  the  affected  segment  appeared  intact  (Fig.  IC).  Because  the  appearance 
suggested  a  serosal  process — invasion  over  a  short  segment  of  colon — it  was 
suggested  that  a  gastric  malignancy  was  probably  responsible  for  the  colonic 
findings.  Thus  an  upper  gastrointestinal  series  was  performed,  which  re- 
vealed an  extensive  scirrhous  carcinoma  of  the  distal  two-thirds  of  the  stomach 
(Fig.  2).  An  exploratory  laparotomy  was  performed  and  tlie  gastric  neo- 
plasm was  found  to  invade  the  transverse  colon  via  the  transverse  meso- 
colon. It  was  deemed  inojierable  and  only  a  biopsy  was  performed. 
Case  Eeport.  Metast.^tic  lesiox  of  the  colox-primarv  ix  the  stomach. 


Case  315,  Fig.  2.  The  extensive  infiltrative  carcinoma  of  the  distal  two-thirds  of  the 
stomach  is  noted  with  a  shallow  ulceration  within  the  antrum  (arrow). 
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Discussion  of  Cases  Nos.  315,  316  and  317 

Metastatic  disease  to  the  colon  must  be  considered  in  any  scj^niental 
lesion  of  the  large  intestine.  These  must  be  divided  into  two  main  types:  Those 
with  primary  mural  involvement,  and  those  that  represent  extensions  from 


Case  316,  Fig.  lA.  There  is  a  scalloped  defect  on  the  left  lateral  wall  of  the  proximal 
sigmoid  colon  causing  a  double  contour  defect  (along  arrows).  There  is  no  proximal 
dilatation,  ulceration,  or  overhanging  edges.  No  soft  tissue  mass  can  be  delineated  in 
the  left  lower  quadrant. 
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Case  316,  Fig.  IB.  These  findings  are  again  well  demonstrated  on  a  spot  film  of  the 
sigmoid  colon  (along  arrows). 

an  extracolon  mass.  Characteristically,  the  mural  lesions  appear  as  broad- 
based  flat  nodular  contour  defects,  usually  with  intact  mucosa.  These  may 
present  as  single  lesions,  but  more  commonly  multiple,  as  in  serosal  implants. 
When  the  colon  is  invaded  from  an  adjacent  mass,  it  first  becomes  displaced, 
then  fixed  (Case  Nos.  315  and  317),  and  then  narrowed  (Case  No.  317)  by 
the  growing  malignancy.  The  most  common  primary  sites  are  the  stomach, 
pancreas,  ovary,  breast,  lung,  and  kidney  (1).  Case  No.  315  demonstrates  a 
scirrhous  carcinoma  of  the  stomach  invading  a  localized  segment  of  the  trans- 
verse colon  via  the  transverse  mesocolon.  No  adjoining  masses,  displacement  or 
angulation  conld  he  dcnionstratcd.  Case  No.  316  demonstrates  invasion  of  the 
sigmoid  by  a  rctiopcritoncal  li])ofibromyxosarcoma.  A  lai'm"  mass  could  be 
demonsti-att'd  in  the  left  lowvv  ([uadrant  which  also  caused  jiai'tial  ol)struc- 
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Case  316,  Fig.  2.  A  trapping  film  during  intravenous  pyelography  reveals  a  moderate 
hydronephrosis  on  the  left  side  down  to  the  pelvic  brim. 

tion  to  the  left  ureter.  The  lesion  of  the  descending  colon  in  Case  No.  317 
tinned  out  to  be  a  serosal  implant  from  a  primary  carcinoma  of  the  ovary. 
Case  Reports:  Metast.atic  lesiox.s  to  the  colon — report  of  three  cases. 
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Case  317,  Fig.  lA.  The  barium-filled  colon  in  the  left  anterior  oblique  view  reveals  a 
scalloped  lobulated  contour  defect  along  one  wall  of  the  mid-descending  colon.  There 
is  no  proximal  dilatation;  the  opposite  wall  of  the  affected  segment  appears  normally 
distensible. 
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Case  317,  Fig.  IB.  On  a  spot  film  of  the  some  region,  a  small  triangular  amorphous 
collection  of  barium  is  noted  (arrow),  which  probably  represents  a  shallow  ulceration. 
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